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Experiment  Station  Work  is  a  subseries  of  brief  i)opular  bulletins  compiled 
from  the  published  reports  of  the  agricultural  experiment  stations  and  kindred 
institutions  in  this  and  other  countries.  The  chief  object  of  these  publications 
is  to  disseminate  throughout  the  country  information  regarding  experiments  ac 
the  different  experiment  stations,  and  thus  to  acquaint  farmers  in  a  g^ieral 
way  with  the  progress  of  agricultural  investigation  on  its  practical  side.  The 
results  herein  reported  should  for  the  most  part  be  regarded  as  tentative  and 
suggestive  rather  than  conclusive.  Further  experiments  may  modify  them, 
and  experience  alone  can  show  how  far  they  will  be  useful  in  actual  practice. 
Tlie  work  of  the  stations  must  not  he  depended  upon  to  produce  "  rules  for 
farming."  How  to  apply  the  results  of  experiments  to  his  own  conditions  will 
ever  remain  the  problem  of  the  individual  farmer. — ^A.  C.  True,  Director,  Office 
of  Experiment  Stations. 
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STEEHIZDrO  TOBACCO-SEED  BEDS.' 

Following  the  successful  practice  of  sterilization  of  soils  for  forc- 
ing greenhouse  crops,  the  Connecticut  State  Experiment  Station,  in 
cooperation  with  this  department,  conducted  experiments  in  steriliz- 
ing tobacco  beds,  the  results  of  which  have  led  several  growers  to 
adopt  the  practice,  which  has  thus  been  abundantly  tested  and  proved 
to  be  practicable  and  profitable.  The  practice  consists  either  in 
steaming  the  soil  sufficiently  to  kill  all  foreign  seeds  and  micro-organ- 
isms in  it  to  a  depth  of  2  inches  or  more,  or  in  treating  the  beds  with 
formalin  for  the  same  purpose. 

Beds  which  have  been  properly  sterilized  by  steam  will  need  no  weeding,  as 
only  an  occasional  weed  will  show  itself  before  the  seedling  tobacco  plants  are 
pulled.  This  saving  of  labor  alone  pays  the  cost  of  sterilizing  when  the  appa- 
ratus for  it  is  at  hand.  The  root  rot  will  also  be  killed  and  the  tobacco  thus 
saved  from  its  attacks.  Whether  "  calico "  is  lessened  by  the  treatment  has 
not  been  determined,  although  our  observation  this  year,  to  which  we  refer 
later,  suggested  that  this  might  be  the  case. 

It  is  a  matter  of  common  observation,  both  in  greenhouses  and  in  tobacco 
beds,  that  the  plants  in  sterilized  soil  start  quicker  and  grow  faster  than  in 
untreated  soil.  This  may  be  in  part  explained  by  the  warming  of  the  soil, 
partly  by  a  possible  solvent  action  of  the  steam  or  heated  moisture  on  the  plant 
food  in  the  soil,  but  is  no  doubt  In  large  part  due  to  a  change  in  the  microbe 
life  of  the  soil  efTected  by  the  treatment,  which  may  utterly  destroy  certain 
kinds  of  microbes,  repress  others,  and  yet  leave  conditions  favorable  for  the 
rapid  growth  later  of  those  si)ecies  which  make  available  the  nitrogen  of  the 
soil  or  otherwise  favor  the  growth  of  the  tobacco  plant. 

The  root  rot  and  some  other  fungus  troubles  appear  to  bo  completely  de- 
stroyed by  steam  sterilization  and  largely  by  the  formalin  treatment. 

STEAM  STERILIZING. 

There  are  required  a  iK>rtable  steam  boiler — 6  to  8  horseiwwer — which  will 
maintain  a  pressure  of  from  75  to  100  pounds,  and  steam  hose  which  will  stand 
that  pressure,  with  the  necessary  connections.  The  steaming  apparatus  found 
most  convenient  was  devised  by  Mr.  A.  D.  Shamel  and  is  shown  in  figure  !• 

It  is  a  pan  6  by  10  feet  square  and  6  inches  deep,  made  of  18-gage  galvanized 
iron  and  having  a  handle  bar  at  each  end.  It  is  reenforced  with  strap  iron  to 
make  it  more  rigid  and  is  fitted  with  a  nipple  for  the  hose  connection.  The 
one  in  use  at  East  Hartford  cost  $40  and  should  last  10  years. 

*A  progress  record  of  experimeDtal  inquiries,  published  witliout  assumption  of  respon- 
sibility by  the  department  for  the  correctness  of  the  facts  and  conclusions  reported  by 
the  statiotis. 

s  Compiled  from  Connecticut  State  Sta.  Bui.  166;  see  also  U.  S.  Dept.  Agr.,  Bureau  of 
Plant  Industry  BuL  158,  p.  35. 
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If  a  sterltlKing  pan  cau  uot  be  got  readilf,  eKiferlent'e  bns  sbown  that  a  tl^t 
wooden  box  of  about  the  einue  mensuremeDt  Id  equally  efTei'tlve.  and  being  a 
poor  conductor  of  heat  probably  needs  less  steam  to  do  the  same  work. 

The  bed,  bavlug  been  fertilized.  Is  raked  smooth  aud  made  ready  for  sowing. 
The  paD  Is  Inverted  over  one  end  of  the  bed  and  Its  edges  pressed  well  Into  the 
soil.  Steam  Is  turned  on  and  kept  at  a  pressure  of  at  least  TO  pounds  for  30 
minutes.     •     •    • 

The  itan  Is  then  moved  od,  and  It  Is  recommended  to  cover  the  steamed  soil 
with  burlap  to  bold  the  heat  as  long  as  may  be. 

Where  the  beds  are  many  and  long,  much  time  can  be  saved  by  putting  the 
boiler  midway  of  the  bed  and  using  two  sterlllzerB,  one  at  each  end  of  tbe  bed. 


The  Hteam  Is  turned  Into  the  second  when  tbe  flrat  has  been  steamed  for  30 
minutes,  and  tbe  pan  remains  there  to  bold  the  heat  for  25  minutes  and  is  then 
moved  on.     •     •     • 

STERILIZATION  WITH  FOBHALIN  OB.  FOBHALDEHTDE. 

Steaui  sterilization  Is  the  more  convenient  where  n  Imller  Is  near  at  hand  and 
effective  In  killing  weed  seeds,  but  for  small  beds  and  jiiaces  wliere  tbe  other 
iil)|)aiatus  can  not  be  got,  the  fornialUi  treatment  can  l>e  substituted.  It  Is  best 
applied  In  tbe  fall  and  when  tbe  soli  la  coiuiiaratlvely  dry.  Tbe  following 
method  wan  Buceossfully  used  iiy  I>r.  Clinton  of  Mils  station  in  lOOT': 

A  solution  of  1  iwrt  of  formalin— 10  i>er  cent  strengtb^ — in  100  parts  of  water; 
that  Is,  a  pint  of  good  commercial  formaldebyde.  also  called  "  forma  I  in,"  In 

■  See  also  method  proposed  b;  A.  D.  8elb;  In  Ohio  i«la.  Clrc.  50, 
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12i  ganoDS  of  water,  was  gradually  sprinkled  over  the  bed  at  the  rate  of 
1  gallon  per  square  foot,  taking  care  not  to  puddle  the  solL  The  bed  was 
thai  covo-ed  with  burlap  or  sash  to  hold  in  the  fume& 

Spring  treatment  leaves  the  bed  wet  and  cold  and  it  should  not  be  sown  for 
a  week  after  treatment,  lest  the  formalin  still  in  the  soil  should  kill  the 
sprouting  seed.  Stirring  the  soil  will  facilitate  the  evaporation  of  the  formalin 
and  excessive  moisture. 

For  further  directions  regarding  the  planting  of  the  seed  and  the 
subsequent  culture  of  the  plants  the  reader  is  ref^red  to  previous 
Farmers'  Bulletins  of  the  department.* 

COHDITIONS  ESSENTIAL  TO  GLOVEB  OEOWINO.* 

W.  P.  Brooks,  of  the  Massachusetts  Agricultural  Experiment  Sta- 
tion, gives  the  following  concise  summary  of  conditions  essential  to 
the  most  successful  and  profitable  growth  of  clover  as  brought  out 
by  his  own  experience  and  observation : 

Successful  clover  growing  is  impossible  unless  the  soil  conditions  are  right 
These  plants  will  thrive  upon  a  considerable  variety  of  soils  as  regards  texture 
and  composition,  but  for  the  best  results  a  deep,  mellow,  and  fairly  retentive 
soil  which  is  well  drained  is  essential.  Clovers  will  absolutely  fail  if  there  is 
any  considerable  proportion  of  free  acid  in  the  soil,  or,  in  farmers'  language, 
if  the  soil  be  "  sour."  If  blue  litmus  paper  in  contact  with  moderately  moist 
soil  turns  red  as  it  absorbs  the  moisture,  this  is  an  indication  that  the  soil  is 
sour ;  but  the  farmer  will  be  wise  if,  before  Incurring  any  considerable  expense 
for  the  correction  of  acidity,  he  malces  a  careful  test  for  himself.  One  of  the 
best  farmer's  tests  can  be  carried  out  as  follows :  Take  two  small  plats  of  land 
in  a  field  supposed  to  possess  '*  sour  "  soil,  and  plow  them  both.  Plats  contain- 
ing about  1  square  rod  each  will  be  sufficient.  They  should,  of  course,  be  lo- 
cated in  a  representative  portion  of  the  field.  After  plowing,  spread  about  20 
pounds  of  builders'  lime  or  agricultural  lime  pn  one  of  the  plats.  Work  this 
lime  in  deeply  with  the  wheel  harrow,  then  manure  or  fertilize  both  plats  alike 
and  heavily,  and  plant  table  beets.  If  the  soil  is  sour,  these  beets  will  grow 
much  better  on  the  plat  to  which  the  lime  has  been  applied  than  on  the  other, 
and  it  is  safe  to  conclude  that  a  heavy  application  of  lime  will  be  essential  be- 
fore clovers  will  flourish.  If  the  experiment  indicates  that  lime  is  essential, 
it  will  probably  be  needed  at  al)Out  the  rate  of  1  ton  to  the  acre;  the  weight 
referred  to  to  be  taken  before  slacking.  If  air-slacked  lime  is  used,  li  tons  to 
the  acre  will  not  be  too  much.  The  best  season  for  applying  lime  is  autumn 
or  early  spring.  As  a  rule,  it  should  be  spread  upon  the  plowed  land  and 
deeply  worked  in  with  the  disk  harrow. 

The  writer  is  aware  that  splendid  clover  is  often  grown  where  the  land  is 
heavily  dressed  with  manure.  He  is  not  disposed  to  deny  the  possibility  of 
producing  fine  crops  of  clover  on  manure  alone.  He  would,  nevertheless,  urge 
that  manure  alone  be  not  depended  upon  as  a  means  of  enriching  clover  land. 
The  leading  and  most  valuable  element  of  plant  food  in  manures  is  nitrogen. 
The  application  of  this  for  clovers  in  any  considerable  amounts  is  unnecessary. 
If  clovers  are  grown  on  manures,  they  will  feed  upon  the  nitrogen  in  the 
manure;  they  will  not  draw  from  the  air  for  that  element.     Growing  clover 


»  U.  S.  Dept.  Ai?r.,  Farmers'  Buls.  82,  343. 

'Compiled  from  Massachusetts  Sta.  Bui.   134,  p.  56. 
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upon  manures,  therefore,  is  not  the  best  economy.  Moreover,  it  is  important  to 
point  out  that  the  grasses  with  which  clover  is  most  generally  grown  are 
greatly  invigorated  by  heavy  dressings  of  manure.  A  strong,  rank  growth  of 
the  timothy  and  redtop  will  tend  to  crowd  out  the  clover.  Fine  crops  of  hay 
may  be  produced,  but  it  will  not  be  clover  hay,  nor  rich  in  clover.  The  writer 
would  not  be  understood  as  urging  that  manure  should  never  be  used  on  land 
which  is  being  prepared  for  clover,  although  he  would  strongly  advise  against 
top-dressing  clover  with  manure.  On  soil  which  is  naturally  poor  in  nitrogen, 
manure  may  wisely  be  used  in  moderate  amounts  for  crops  preceding  clover. 
Heavy  dressings  would  be  a  mistake.  It  is  far  better  to  use  the  manure  in  only 
moderate  or  small  amounts,  and  to  use  it  in  connection  with  materials  which 
will  supply  lime,  phosphates,  and  potash. 

We  should  not  forget,  in  considering  the  best  means  of  growing  clover,  that 
the  stock  of  nitrogen  in  the  air  from  which  it  is  capable  of  drawing  is  prac- 
tically unlimited.  The  more  of  this  nitrogen  we  can  gather  in  the  crop  and  in 
its  roots  and  stubble,  the  better.  In  a  certain  sense,  this  trapped  atmospheric 
nitrogen  is  so  much  clear  gain.  In  considering  this  point,  it  must  be  remem- 
bered that  the  clover  plant,  like  other  plants,  must  take  the  different  food  ele- 
ments in  a  certain  balanced  proportion.  Though  the  nitrogen  the  clovers  need 
is  practically  unlimited  in  amount,  they  can  not  make  a  heavy  growth  unless 
provided  with  a  great  abundance  of  the  elements  which  they  must  take  from 
the  soil.  It  is  clearly  unwise  to  lessen  our  chances  for  gathering  the  valuable 
element  nitrogen  from  the  air  through  failure  to  supply  the  soil  elements  in 
adequate  amounts.  The  rule,  then,  in  preparing  for  clover  or  in  top-dressing  for 
clover,  should  be  to  supply  the  phosphates,  potash  salts,  lime,  and  possibly  mag- 
nesia in  great  abundance.  With  these  present  in  abundance,  and  with  a  soil 
of  such  a  character  that  it  will  furnish  suitable  conditions  and  supply  the 
needed  moisture  at  critical  times,  enormous  crops  of  clover  may  be  produced. 

One  of  the  most  important  discoveries  of  recent  times  is  the  now  generally 
known  fact  that  the  presence  of  certain  bacteria  living  in  symbiotic  relations 
with  the  clovers  and  other  members  of  the  clover  family,  and  found  in  nodules 
on  their  roots,  is  essential  in  order  that  these  plants  may  draw  upon  the  air  for 
nitrogen.  The  nodules  which  in  the  case  of  clovers  indicate  the  presence  of 
suitable  bacteria  are  whitish,  more  or  less  elliptical  bodies,  of  about  the  size 
of  the  head  of  a  small  pin.  These  grow  singly  or  In  small  clusters,  mainly  on 
the  smaller  roots.  They  can  be  readily  found  by  taking  up  clover  plants 
grown  under  proper  conditions,  with  care  not  to  break  off  too  many  of  the 
small  roots.  Bacteria,  as  Is  generally  understood,  are  plants.  They  are  very 
minute.  The  bacteria  themselves  are  the  veriest  dust  of  the  dust.  As  might 
be  supposed,  therefore,  they  appear  to  be  very  widely  and  freely  disseminated, 
and  probably  through  the  air.  The  slightest  currents  of  air  must  carry  them. 
The  dust  from  a  freshly  turned  clover  sod  must  contain  countless  millions  of 
them.  In  certain  quarters  It  has  been  urged  that  failures  to  produce  good 
clover  are  frequently  due  to  the  absence  of  suitable  bacteria,  or  to  their  pres- 
ence in  insufficient  numl>ers.  Certain  experiments  with  sterilized  soils  ♦  ♦  ♦ 
indicate  to  the  writer  that  clover  bacteria  are  everywhere;  and  It  is  not  his 
belief  that  failures  to  produce  satisfactory  crops  of  clover  In  this  State  can 
often,  If  Indeed  they  can  ever,  be  attributed  to  the  cause  under  consideration. 
The  writer  has  never  seen  a  case  where,  If  a  soil  be  brought  Into  proper  condi- 
tion as  to  drainage  and  freedom  from  acidity,  and  well  stocked  with  phosphates 
and  potash,  clovers  have  failed  to  grow;  and  he  has  never  observed  clover 
plants  in  any  locality  and  failed  to  find  abundance  of  nodules  on  their  roots. 
It  Is,  however,  of  course  a  possibility  that  there  may  be  localities  where  It  will 
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pay  to  Inociilate  tbe  soil  designed  for  clover  with  suitable  bacteria.  This  Inocu- 
lation  may  be  carried  out  in  either  of  two  ways.  First,  soil  from  a  locality 
where  clover  thrives  and  where  the  nodules  are  known  to  be  abundant  may  be 
scattered  over  the  field  where  the  clover  is  to  be  sown,  and  immediately  har- 
rowed In.  Five  or  six  hundred  pounds  of  such  soil  per  acre  will  be  sufficient. 
Second,  a  culture  of  the  proper  species  of  bacteria  may  be  used  in  accordance 
with  directions  which  will  be  furnished  with  it 

Full  directions  regarding  the  inoculation  of  soils  for  leguminous 
plants  are  given  in  a  previous  Farmers'  Bulletin  of  this  department.* 

CTTEINO  CLOVEE  HAT.' 

In  view  of  the  difficulty  generally  encountered  in  securing  properly 
cured  clover  hay,  it  is  believed  that  the  following  suggestions  on  this 
subject  by  W,  P.  Brooks,  of  the  Massachusetts  Experiment  Station, 
will  be  of  interest  and  value  to  many  who  are  engaged  in  the  growing 
of  clover  for  hay. 

Prof.  Brooks  points  out  that  the  first  consideration  is  the  proper 
degree  of  maturity  of  the  clover,  and  states  that  clover  is  often  allowed 
to  stand  too  late  to  give  best  results  when  cured  as  hay. 

If  it  be  sufTered  to  remain  until  a  considerable  proportion  of  the  heads  are 
brown  and  the  seed  ripe,  there  will  be  but  little  rowen,  while  there  is  much 
danj^er  that  the  roots  of  the  clover  will  die  after  the  crop  is  cut.  Relatively  early 
cutting,  then — before  many  of  the  heads  are  brown — is  desirable,  both  because 
a  better  rowen  crop  will  be  secured  and  because  the  clover  will  persist  in  the 
mowing  longer. 

Good  weather  is  essential  for  the  satisfactory  making  of  clover  hay,  as  it  is, 
indeed,  for  tbe  satisfactory  making  of  any  hay ;  but  it  is  far  more  important  in 
the  case  of  the  clovers  than  for  timothy,  on  account  of  the  fact  that  the 
clovers  need  much  more  drying.  The  best  hour  in  the  day  for  cutting,  as  it 
appears  to  me,  is  late  in  the  afternoon.  Whatever  the  hour,  it  is  essential  to 
keep  in  mind  the  fact  that  in  the  curing  of  clover  hay  it  should  be  handled  but 
little  after  it  begins  to  dry.  It  is  generally  well  understood  that  too  much 
handling  as  the  crop  dries  results  in  the  breaking  off  of  the  leaves  and  heads, 
which  are  the  most  valuable  portion  of  the  crop.  Whatever  the  hour  of  cutting, 
then,  the  fact  should  be  kept  in  mind  that  this  crop  should  be  tedded  but  little 
in  curing.  If  cut  late  in  the  afternoon,  the  crop  may  be  tedded  once  the  follow- 
ing forenoon.  If  the  weather  is  particularly  fine,  it  will  then  be  ready  to  rake 
and  put  into  cocks  late  in  the  afternoon  of  the  same  day.  If  the  clover  is 
curing  more  slowly,  it  may  be  best  to  leave  it  in  windrows  over  one  night,  and 
to  turn  these  carefully  with  the  fork  the  next  forenoon,  and  to  cock  on  the. 
afternoon  of  the  second  day  after  cutting.  The  use  of  hay  caps  in  curing  clover 
hay  should  be  more  general.  It  is  desirable  to  leave  the  clover  in  the  cock  for 
a  number  of  days,  »»metimes  as  long  as  a  week.  The  hay  is  coarse,  and  if 
exposed  to  rain  it  is  badly  damaged  unless  the  cocks  are  protected  by  caps. 
When  examination  shows  that  the  clover  in  the  cock  is  ai)parently  cured,  it 
should  be  slightly  oiiened  and  turned  up  from  t^he  bottom  on  th<»  foriiKKni  of 
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a  )(oo(I  day.  It  will  tlien  be  reiidy  to  put  lu  In  tlie  ufternodi).  Clover  liii^  cured 
In  this  manner  should  bold  subBtautlall)'  all  Its  leaves  and  beads,  and  should 
c-ni'e  or  a  brlglit-itreeii  cflor.  Sucli  plover  la  one  of  tlie  luont  valuiilile  fcmice 
cro[)e,  whether  for  cattle,  sheep,  or  horses.  Well-cured  clover  bay.  i>opular 
otilnfon  to  the  coiitrnrj'  aolwllhstandlnfc.  Is  n  safe  and  valuable  food  for  horses, 
n-hlch  will  need  much  less  grain  when  fed  such  buy  than  when  timothy  haf 

THE  VELVET  BEAN.' 

Few  crops  gi^e  satisfactory  results  for  as  many  purpose-s  iis  the 
velvet  bean  (figs.  2  and  3).     Its  fii-st  use  was  for  the  purpose  of  cov- 


ering trellitH's.  screens,  or  unsightly  places.  Its  quick  niiik  growth 
makes  it  excellent  as  a  cover  crop  and  for  ornamental  purposes.  This 
feature  makes  it  objectionable  in  citrus  groves  because  of  the  danger 
that  the  trees  will  l)e  completely  shaded,  or  that  the  vines  will  inter- 
fere with  gathering  the  fruit.  In  open  fields,  howt-ver.  it  is  not  only 
an  excellent  cover  crop  bnt  is  very  efficient  in  the  eradication  of 
troublesome  weeds.    Its  use  for  human  food  is  limited. 
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Like  other  legumes  it  is  of  great  importance  as  a  soil  improvor. 
The  nodules  which  collect  nitrogen  from  the  air  vary  in  size  from  a 
mere  speck  to  the  size  of  the  pecan.  The  greater  part  of  the  nitrogen, 
however,  is  found  in  the  vines,  leaves,  and  seeds.     An  entire  crop 


plowed  under  as  a  fertilizer  has  been  found  to  udtl  to  each  nei'c  am- 
monia equivalent  to  that  applied  in  1,900  pounds  of  cottonseed  ineat 
containing  7.5  per  cent  of  ammonia.  A  ton  of  beans  in  the  jkhI  con- 
tains 54.8  pounds  of  nitrogen,  31.8  pounds  of  potash,  and  13.8  pounds 


12  EXPERIMENT   STATION    WORK,   LXIII. 

of  phosphoric  acid,  having  a  fertilizing  vahie  of  $10  or  $11.  The 
hulls  contain  a  much  higher  percentage  of  phosphoric  acid  and 
potash. 

In  Florida  the  average  of  an  oat  crop  produced  after  velvet  bean 
stubble,  and  one  after  the  entire  crop  plowed  under  was  four  times  as 
great  as  the  average  of  crops  following  crab  grass  and  millet  stubble, 
and  slightly  greater  than  the  average  of  crops  following  cowpea 
stubble  and  that  following  cowpea  vines  plowed  under.  At  the 
Alabama  Station  it  was  found  that  the  crop  of  sorghum  was  nearly 
doubled  as  the  result  of  plowing  under  a  crop  of  velvet  beans  or  of 
cowpeas.  The  returns  following  the  two  green  manure  crops  were 
approximately  equal.  At  the  same  station  both  velvet  beans  and  cow- 
peas  produced  more  than  four  times  as  much  green  forage  as  did 
German  millet.  From  the  Alabama  results  the  cowpea  and  velvet 
bean  appeared  to  aflford  practically  equal  yields  of  hay  on  good 
land,  but  on  poor,  deep,  sandy  land  the  velvet  bean  may  afford  a 
larger  yield. 

The  velvet  bean  is  considered  especially  suited  to  Florida.  It  fur- 
nishes a  better  and  cheaper  source  of  protein  than  any  other  winter 
forage  crop,  but  does  not  supply  green  pasture  at  any  time.  It  may 
be  pastured  from  December  until  the  appearance  of  graas  in  the 
spring.  As  cattle  eat  only  about  50  per  cent  of  the  leaves  and  vines, 
a  large  amount  of  humus  is  added  to  the  soil  for  the  succeeding  crop. 
It  is  estimated  that  an  animal  will  fatten  on  1^  acres.  In  Florida  the 
velvet  bean  has  the  advantage  of  the  cowpea  in  freedom  from  attack 
by  the  nematode  which  causes  root  knot.  It  makes  a  heavier  growth 
of  vines,  returning  more  ammonia  and  humus  to  the  soil,  and  the 
leaves  and  vines  go  down  to  the  ground  together  when  killed  by 
frost,  while  the  vines  of  the  cowpea  remain  upright  and  allow  the 
wind  to  scatter  the  leaves. 

These  facts  probably  furnish  sufficient  explanation  for  the  increase 
in  acreage  devoted  to  velvet  beans  in  Florida — from  10,829  in  1901  to 
22,939  in  1907-8.  It  must  be  remembered,  however,  that  equaUy 
good  results  can  not  be  obtained  in  all  parts  of  the  countrj'.  The 
velvet  bean  is  a  tropical  plant  requiring  about  eight  months  for  its 
maximum  growth  of  vine  and  production  of  seed.  While  it  may  be 
grown  as  far  north  as  the  central  part  of  Missouri,  it  will  not  yield 
a  profitable  crop  of  seed  more  than  200  miles  north  of  the  Gulf  coast. 
When  j)lanted  in  Xorth  Dakota,  the  beans  made  a  growth  of  about 
18  inches  and  were  in  bloom  when  harvested  just  before  the  frosts  of 
early  fall.  The  analysis  of  the  air-drj^  substance  of  this  crop  indi- 
cated that  the  beans  were  much  inferior  to  peas  as  nitrogen  gath- 
erers in  that  climate,  as  the  plant  contained  but  2.57  per  cent  of 
nitro^ren  as  compared  with  3.0  per  cent  found  in  pea  plants  grown 
under  the  same  conditions. 
4ni 
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The  time  of  planting  velvet  beans  will  depend  upon  the  latitude, 
season,  and  the  purpose  for  which  the  crop  is  grown.  In  north  cen- 
tral Florida,  planting  for  a  hay  crop  may  be  done  any  time  from 
May  20  to  July  1,  but  if  the  crop  is  to  be  plowed  under  the  following 
fall  or  winter,  pastured  through  the  winter,  or  harvested  for  seed, 
the  planting  should  be  done  not  earlier  than  April  1  nor  later  than 
May  1.  Such  early  plantings,  however,  are  likely  to  result  in  a 
tangled  growth  of  coarse,  woody  vines  difficult  to  harvest  for  hay 
and  unpalatable  to  stock.  The  Florida  Station  finds  that  velvet  beans 
planted  during  the  latter  half  of  Aj^l  will  produce  three  or  four 
times  as  many  beans  as  those  planteii^fter  June  20. 

Sound  Seed  must  be  used  to  securathe  largest  yield.  If  the  beans 
are  plantS^  in  the  pod,  thev  may  be  soaked  over  night  to  soften  the 
pods  an<iS|asten  germination.  This^^ethod  of  plantmg  wastes  seed, 
prevents  J^anting  by  machinery,  produces  an  uneven  stand  bv  reason 
«f  poor  germination,  and  renders  seed  selection  by  means  of  \he  fan- 
ning  mill  impossible.  Velvet  beans  may  be  improved  in  yield  by 
seed  selection.  At  the  Florida  Station  selected  seed  produced  33.79 
bushels  of  shelled  beans  per  acre,  while  the  yield  from  seed  just  as  it 
came  from  the  huUer  was  28.37  bushels.  This  increase  in  yield  made 
a  difference  of  about  $10  per  acre  in  gross  income  from  the  crop  as 
a  return  for  the  rejection  of  the  small,  shriveled,  and  faulty  beans 
at  planting  time. 

As  velvet  beans  can  not  be  cultivated  after  the  vines  have  reached 
any  considerable  length,  preparation  of  the  seed  bed  should  be  deep 
and  thorough.  In  Florida  the  ground  should  be  plowed  to  a  depth 
of  0  inches  in  December  or  January  and  harrowed  the  same  day. 
The  use  of  the  harrow  should  be  resorted  to  at  intervals  of  10  days 
throughout  the  winter  until  the  beans  have  been  planted.  The 
method  of  plowing  just  enough  to  cover  the  beans  and  leaving  the 
middles  unplowed  usually  results  in  the  production  of  about  one-half 
a  crop. 

If  planted  alone  velvet  beans  should  be  10  to  15  inches  apart  in 
the  drill,  in  rows  4  feet  apart,  or  at  the  rate  of  about  a  peck  of  seed 
per  acre.  It  is  better,  however,  to  plant  in  rows  6  or  8  feet  apart, 
alternating  with  rows  of  com  or  sorghum  to  help  support  the  vines. 
This  method  produced  a  yield  of  20.3  bushels  of  shelled  beans  per 
acre  at  the  Florida  Station,  while  the  former  method  produced  a 
yield  of  22.5  bushels  per  acre.  The  yield  of  com  "  was  perhaps  5  to 
10  bushels."  At  the  Alabama  Station  a  yield  of  7,300  pounds  of  hay 
per  acre  was  obtained  by  planting  in  drills  2  feet  apart,  while  the 
l^est  yield  obtained  by  broadcasting  was  5,360  pounds.  The  same 
method  produced  the  best  yield  of  cowpea  hay. 

The  Florida  experiments  indicate  that  the  velvet  bean  is  a  crop 
that  does  not  respond  economically  to  the  application  of  any  fer- 
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tilizer  on  that  soil.  An  increased  yield  was  sometimes  obtained,  but 
cost  more  than  it  was  worth.  As  with  other  legumes,  however,  in- 
oculation may  be  necessarj^  and  may  be  accomplished  by  securing 
from  an  old  cowpea  field  a  quantity  of  soil  about  equal  in  amount  to 
the  seed  to  be  planted.  Just  before  planting  the  seed  may  be  moiht- 
ened  and  mixed  with  the  soil.  In  this  way  the  field  is  supplied  with 
the  micro-organisms  necessary  for  the  normal  development  of  the 
nitrogen-gathering  nodules. 

WTien  planted  in  rows,  velvet  beans  sliould  be  cultivated  until  their 
growth  renders  further  tillage  impossible.  After  this  time  the  vines 
themselves  wiU  smother  out  all  weeds  and  grass  and  the  roots  will 
obtain  abundant  plant  food  if  the  seed  bed  has  been  properly 
prepared. 

The  time  of  harvesting  will  depend  entirely  upon  the  purpose  for 
which  the  crop  has  been  grown.  If  used  for  hay,  the  crop  should  be 
cut  just  when  the  young  buds  are  well  formed,  allowed  to  wilt  about 
48  hours,  and  cured  in  the  shock  for  several  days.  To  avoid  loss 
through  the  dropping  of  leaves,  the  vines  must  not  become  too  dry 
before  being  placed  in  the  shock.  The  danger  of  heating  is  some- 
what less  than  in  case  of  pea  vines,  as  the  beans  do  not  pack  together 
so  closely,  but  the  shock  should  not  be  too  large.  If  grown  as  a  green 
manure  in  Florida,  the  crop  should  be  plowed  under  in  December  in 
order  that  the  leaves  and  vines  may  be  well  rotted  before  spring 
planting  begins.  If  grown  for  seed,  harvesting  should  not  begin 
until  the  vines  have  been  killed  by  frost,  but  should  be  completed  as 
early  in  December  or  January  as  possible.  If  grown  as  a  fotage 
crop,  the  beans  may  be  left  in  the  field  throughout  the  winter  with 
little  loss  from  decav. 

The  velvet  bean  is  a  highly  nitrogenous  feed  and  should  not  be 
fed  alone,  as  such  feeding  has  been  reported  as  causing  abortion 
among  cattle  and  hogs  and  blind  staggers  in  horses.  The  hay  when 
fed  exclusively  to  horses  is  likely  to  cause  kidney  trouble,  but  this 
danger  may  be  overcome  by  mixture  with  an  equal  amount  of  crab- 
grass  hay.  It  is  also  stated  that  the  fat  of  hogs  fed  too  exclusively 
on  velvet  beans  is  dark  in  color  and  offensive  in  taste  and  smell. 

The  velvet  bean  has  but  one  insect  enemy  causing  serious  injurj\ 
This  is  the  caterpillar  of  the  moth  Anticarsia  gemmatilis.  The  crop 
is  not  usually  attacked  until  the  beans  begin  to  bloom,  when  the  larva? 
first  eat  small  holes  in  the  leaves,  then  as  their  number  and  size  in- 
crease they  devour  the  leaves  entirely,  leaving  nothing  but  the  bare 
stems  of  the  plants.  Blackbirds,  ricebirds,  and  the  *'  green  sparrow  " 
render  effective  service  in  holding  this  insect  in  check,  especially  the 
former,  when  they  appear  in  large  flocks.  The  larger  birds  are  so 
clumsy  that  they  allow  many  insects  to  escape,  but  the  "green  spar- 
row "  gets  under  the  vine  and  picks  off  numerous  caterpillars.     The 
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most  effective  artificial  remedy  yet  diacovered  is  the  application  of 
from  1  to  3  pounds  of  Paris  green  per  acre.  The  Paris  green  may  be 
mixed  with  air-slaked  lime  in  the  proportion  of  1:3.  The  mixture 
may  be  placed  in  a  bran  sack  or  other  loosely  woven  sack  and  such 
sack  attached  to  the  ends  of  a  board  6  feet  long  and  balanced  on  a 
mule's  back.  If  a  boy  rides  tlie  mule  up  and  down  between  the  rows 
of  beans,  the  continuous  jolting  will  sprinkle  enough  Paris  green  on 
ihe  foliage  to  poiswi  the  caterpillars.  If  necess^ary  tlie  boy  may  strike 
tile  board  gently  with  his  hand  to  increase  the  rate  of  application. 
There  will  be  no  danger  of  loss  of  stock  pasturing  on  velvet  beans 
after  such  treatment.  The  aniuiint  of  Paris  irreen  applied  is  small, 
and  the  rains  i-oon  wasli  it  olF  the  foliage.' 

QTTAUTT  Am)  COHFOBHAXIOH  OF  SEAPT  HORSES.' 

The  typical,  ideal  draft  horse,  according  to  A.  S-  Alexander,  of 
the  AVisconsin  Experiment  Station,  stands  over  Ki  hands  (■")  feet  4 


I  biKh-Krad?  work  dors' 


inches)  and  under  18  hands  high,  and  weighs  1.000  piiunds  or  more 
in  oi-dinary  flesh.     (Fig.  4.) 
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The  form  should  be  broad,  deep,  massive,  evenly  proportioned* 
and  symmetrical,  the  entire  make-up  suggesting  great  strength  and 
weight.  The  body  should  be  massive,  blocky,  and  compact,  and 
squarely  set  on  short,  broad,  clean,  sturdy  legs  showing  fine  skin, 
large  joints,  and  prominent  tendons. 

Good  quaUty  Is  shown  by  fine,  bright,  silky  hair;  soft,  pliable  skin:  clejm. 
well-defined  tendons;  smooth,  well-developed  muscles;  strong,  smooth  bones. 
It  usually  Is  associated  with  style,  spirit,  and  intelligence  indicative  of 
"breeding."     ♦     ♦     ♦ 

The  draft  horse  should  walk  sprjiy,  with  regular,  straight  steps  and  elastic 
tread.    The  action  when  trotting  should  be  free,  springy,  and  straight.     ♦     ♦     ♦ 

A  draft  horse  does  most  of  his  hard  work  at  the  walking  gait.  It  is  there- 
fore Important  that  he  should  be  able  to  walk  fast  without  tiring.  Ue  should 
be  able  to  walk  4  miles  an  hour  wMb  a  load.  To  do  this  the  action  must  be 
perfectly  regular,  straight,  and  level.  Joints  must  be  quickly  and  tutfy  flexed; 
feet  must  be  advanced  and  set  down  without  deviation  from  a  stmight  line. 
Soles  of  the  feet  should  turn  up  and  show  the  shoes  plainly  as  the  horse 
moves  away  from  the  observer,  at  both  walk  and  trot.  The  feet  should  be 
lifted  quickly  and  evenly,  and  be  set  down  squarely  and  firmly. 

There  should  be  no  "  paddling/*  **'llishing,"  or  "  winging  "  in  or  out,  cutting 
or  interfering,  nor  should  the  fore  legs  swing  out  or  "  roll,"  or  the  hind  legs 
be  carried  too  close  together  or  too  far  apart.  In  judging  of  the  action  the 
observer  must  note  the  movements  of  each  leg  and  foot,  the  handling  of 
each  joint  and  the  carriage  of  the  entire  body,  as  the  horse  walks  and  trots. 
Watch  closely  for  lameness.  The  hocks  should  be  carried  well  together  when 
In  motion.  Rolling  or  waddling  In  front  Is  due  to  too  great  width  of  chest. 
Knee  and  hock  action  should  both  be  free  and  comparatively  high.  Perfec- 
tion of  action  at  the  walk  is  of  highest  Importance  In  the  draft  horse. 

The  draft  horse  should  show  a  vigorous,  lively,  energetic  disiwsitlon,  yet 
be  docile,  tractable,  and  Intelligent.  He  should  be  neither  sluggish,  nor 
irriUible,  nor  excessively  nervous. 

Noticeable  vices,  as  cribbing,  wind  sucking,  weaving,  tail  switching,  .shying, 
biting,  kicking,  head  shaking,  etc.,  are  undesirable  and  a  horse  showing  one 
or  more  of  these  habits  should  be  cut  sharply.  Sluggishness  associated  with 
fat  should  be  avoided,  as  It  induces  disease.  Stupidity,  clumsiness,  meanness, 
or  excessive  nervousness  are  objectionable  and  should  discount  the  animal. 

The  head  should  be  large,  proportionate  in  size  to  the  body,  well 
formed,  clean,  and  free  from  coarseness  and  irregularities.  The 
forehead  should  be  broad,  full,  and  not  dished  or  too  prominent. 
The  profile  of  the  face  should  not  be  too  straight  or  of  "  Roman- 
nose  "  form.  There  should  be  good  width  and  fullnCvSs  between  the 
eyes,  indicating  power  and  intelligence.  The  eyes  should  be  bright, 
clear,  mild,  full,  sound,  and  of  the  same  color.  The  lids  should  be 
smooth,  well  arched,  and  free  from  angularities  and  wrinkles.  The 
ears  should  be  of  medium  size,  well  placed,  alert,  normally  active, 
and  free  from  coarseness.  The  nostrils  should  be  large  and  flexible ; 
the  lips  thin,  even,  and  firm,  and  all  of  the  parts  neat  and  clean 
cut.  The  skin  and  hair  of  the  muzzle  should  be  of  good  quality. 
There  should  be  a  wide  space  between  the  lower  jaws  free  from 
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meatiness,  abscess^  or  tumors.  The  neck  should  be  of  a  size  pro- 
pcotionate  to  the  rest  of  the  body,  well  arched,  evenly  muscled,  with 
large  windpipe  and  smooth  insertion  into  the  shoulder.  It  should 
not  curve  downward  (ewe  neck)  or  be  broken  in  crest. 

It  should  fit  neatly  into  the  head  and  be  free  from  thickness,  coarseness,  and 
enlargements  at  the  throat  latch.  The  neck  should  merge  OT^ily  and  smoothly 
into  the  withers  and  shoulders  and  be  free  from  sores  at  the  seat  of  the  collar. 
The  mane  should  be  thick,  lie  properly  and  of  good  quality.  Larg^iess  of  the 
windpipe  indicates  good  breathing  powers.  The  Jugular  vein  should  show  no 
scars  of  bleeding  and  the  glands  about  the  throat  should  be  clean  and  of 
normal  size. 

The  shoulder  should  be  moderately  sloping,  smooth,  and  extending 

well  back. 

A  majority  of  poorly  formed  draft  horses  have  shoulders  which  are  too 
steep.  Occasionally  the  shoulders  are  too  sloping.  Either  extreme  in  a 
draft  horse  is  objectionable.  Trouble  with  collars  comes  from  these  causes 
when  the  horse  is  do- 
ing heavy  pulling.  The 
correctly  laid  shoulder 
should  form  a  smooth, 
comfortable  bed  for  the 
collar.  Straight  or  up- 
right shoulders  detract 
from  easy,  free  action 
of  the  forelegs  and  gen- 
erally are  found  asso- 
ciated with  upright 
pasterns.  The  shoulders 

should  be  smoothly  and  deeply  covered  with  muscles  and  be  free  from  coarse- 
ness, rouglmess,  sores,  and  tumors.  The  withers  should  be  well  covered  and 
moderately  high. 

The  arm,  which  extends  from  the  point  of  the  shoulder  to  the 
elbow,  should  be  short,  heavily  muscled,  and  well  thrown  back.  The 
forearm,  extending  from  the  elbow  to  the  knee,  should  be  long,  flat, 
wide,  heavily  muscled,  and  free  from  coarseness.  The  knees  should 
be  straight,  wide,  deep,  strongly  formed,  and  smooth.  The  cannons, 
extending  from  the  knees  to  the  fetlocks,  and  composed  chiefly  of 
bones  and  tendons,  should  be  short,  strong,  clean,  and  wide,  with 
prominent  and  smooth  tendons.  The  fetlocks  should  be  wide, 
straight,  strcmg,  and  free  frc«n  puffs,  callouses,  or  interfering  sores. 
The  pasterns,  extending  from  the  fetlocks  to  the  hoof  heads,  should 
be  moderately  sloping,  strong,  and  clean.    (Fig.  5.) 

The  tendency  in  the  average  draft  horse  is  toward  short,  upright  pasterns 
and  stubby  gait.  This  is  highly  objectionable  as  are  also  very  long,  weak  pas- 
terns, which  bring  the  back  of  the  fetlocks  too  close  to  the  ground.  The  latter 
cause  strain  upon  the  tendons  when  drawing  heavy  loads.  The  short  upright 
pasterns  are  even  more  objectionable  since  they  prevent  springy,  elastic  action 
of  the  feet  and  allow  concussion  to  Jar  the  bony  columns  of  the  legs.    The  irri- 
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Fig.  5. — Correct  and  incorrect  types  of  pasterns  and  feet: 
a.  Pastern  too  straight  and  upright ;  h,  pastern  too  slop- 
ing ;  c,  correct  type  of  forefoot ;  d,  correct  type  of  hind 
foot. 
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tation  and  inflammation  induced  by  continued  Jarring  often  results  in  side- 
bones,  ringt>ones,  corns,  and  Isindred  diseasea  Tlie  bone  of  the  pastern  should 
have  a  slope  of  about  45 ""  and  the  front  of  the  foot  50**.  Horses  having  upright 
pasterns  and  consequent  stubby  action  wear  out  quickly  when  used  upon  paved 
streets. 

The  hoofs  should  be  ample  in  size,  sound,  smooth,  and  symmetrical 

in  shape. 

The  hoof  is  a  continuation  of  the  slsin  of  the  parts  above.  The  color  of  the 
skin  decides  the  color  of  the  hoof.  Dark-colored  hoofs  are  preferred.  CJolor 
counts  for  little,  however,  if  the  hoofs  are  of  poor  shape  and  texture.  The  horn 
should  be  smooth,  waxy  looking  and  free  from  cracks  or  ridges  and  the  coro- 
nets (hoof  heads)  should  be  open,  prominent  and  wide  at  the  heels.  The  sole 
should  be  slightly  cupped  (concave),  not  flat,  or  bulging  (convex) ;  the  frog 
large,  elastic,  healthy,  and  without  a  deep  cleft;  the  bars  prominent. 

The  chest,  inclosing  the  heart  and  lungs,  should  be  roomy  in  every 
respect.  "An  ample,  wide,  deep  chest  denotes  vigor,  power,  strong 
constitution,  and  easy  keeping  qualities."  The  ribs  form  the 
"  barrel "  and  should  be  deep,  well  sprung,  and  carried  low  at  the 

flanks  and  close  to  the 
hips.  The  back,  extend- 
ing from  the  rear  of  the 
withers  to  the  last  rib, 
should  be  broad,  straight, 
and  muscular.  In  general 
appearance  it  should  de- 
note great  strength  and 
COTnpactness.  The  loins 
should  be  short,  \Wde, 
deep,  and  strong.  The 
underline  should  run  back  full  and  low  from  the  floor  (sternum)  of 
the  chest.  "  If  the  underline  slopes  sharply  upward  to  the  stifle  the 
abdomen  has  a  cut-up  appearance.  This  indicates  lack  of  roominess 
and  denotes  poor  keeping  qualities." 

The  upper  part  of  the  hind  quarter  should  show  great  development 
of  wide,  thick,  smooth  muscle  without  angularities  and  coarseness. 
The  croup,  the  part  of  the  hind  quarter  from  top  of  the  hip  to  the 
insertion  of  the  tail,  should  show  comparative  levelness,  ample 
muscle,  and  great  strength.    (Fig.  6.) 

The  most  notable  deficiency  of  this  part  In  draft  horses  is  excessive  droop, 
or  steepness  and  shortness,  with  weakness  of  muscle.  Such  conformation  tends 
to  slouchlnesa  in  gait  and  often  Is  associated  with  "sickle**  hocks.  The  draft 
croup  should  be  smooth,  of  fair  length,  and  neither  too  steep  nor  perfectly  level. 

The  thighs  from  the  hips  down  to  the  stifles  should  be  strong,  mus- 
cular, wide,  and  long. 

Slim,  light,  narrow,  poorly  muscled  thighs  denote  lack  of  draft  power.  It  is 
important  that  the  thighs  and  all  other  parts  of  the  hind  quarters  should  be 
richly  supplied  with  muscles. 
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Fig.   6. — Good  and  poor   form   in   croup  and   hips : 
a.  Too  short  and  steep ;  b,  good  draft  tyife. 
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Looking  from  the  rear  the  plump  muscles  of  the  Inner  sides  of  the  thighs 
form  the  quarters  and  should  be  full,  thick,  and  carried  well  down  to  the 
second  thighs  (gaskins). 

The  stifle  joints  should  be  strong,  thick  with  muscle,  clean-cut  in 
front,  and  free  from  dropsical  swellings. 

Like  the  elbows,  they  should  be  so  set  as  to  allow  of  straight,  free  action,  and 
therefore  neither  appreciably  turned  toward  or  away  from  the  body. 

The  gaskins,  or  lower  thighs,  correspond  to  the  forearms,  and 
should  have  the  same  qualities;  the  muscles  should  be  large,  promi- 
nent in  front  of  the  bone,  and  carried  well  downward.  The  hocks 
are  most  important  joints  because  the  great  strain  of  starting  and 
hauling  a  load  falls  upon  them,  and  they  will  soon  break  down  if  not 
very  strong  and  perfectly  sound.  The  joints  should  be  large,  clean, 
sharply  defined,  wide,  deep,  and  well  set. 

Poor  hocks  are  a  conmion  taxilt  in  draft  horses.  It  is  important  to  improve 
this  deficiency.  To  that  end  breeding  animals  should  have  good  hocks,  and  for 
work  horses  this  also  is  imperative.  The  hock  (not  ''hind  knee**)  is  com- 
monly the  seat  of  some  one  of  such  diseases  as  bone  and  bog  (not  ''blood*') 
spavin,  thoroughpin,  and  curb.  These  should  be  avoided.  The  joint  should 
lock  and  feel  firm,  hard,  and  with  each  bone  weU  defined,  free  from  meatiness 
and  of  great  size.  The  point  of  the  hock  should  be  prominent,  clean,  and 
sharp,  and  the  tendons  under  it  straight,  distinct,  but  free  from  bulging. 

What  has  been  said  regarding  cannons,  fetlocks,  pasterns,  and 

feet  of  the  foreleg  applies  with  equal  truth  to  the  corresponding  parts 

of  the  hind  extremitv. 

The  cannons  of  the  hind  leg  should  have  the  same  wide,  flat  appearance 
desirable  in  those  of  the  foreleg.  As  the  hind  feet  strike  the  ground  a  slanting 
blow,  while  concussion  on  the  forefeet  is  direct,  absolute  correctness  in  form 
and  perfect  soundness  is  somewhat  more  important  in  the  forefeet  than  in  the 
liind  feet  The  hind  pasterns  may  be  slightly  more  upright  than  those  of  the 
foreleg.  The  hoofs  of  the  hind  limbs  are  steeper  and  narrower  than  those  of 
the  forelegs.  The  hind  fetlocks  are  most  likely  to  be  blemished  by  puffs  and 
interfering  sores. 

CABE  OF  BBOOD  MABES  AND  NEWBOBN  FOALS.' 

The  loss  of  foals  before  weaning  time  has  been  variously  esti- 
mated at  from  10  to  25  per  cent.  According  to  Dr.  A.  S.  Alexander, 
of  the  Wisconsin  Experiment  Station,  the  greater  part  of  this  loss 
can  be  avoided  if  proper  attention  is  given  to  the  pregnant  mare  and 
to  the  foal  during  the  first  few  weeks  of  its  existence. 

MANAGEMENT  OF  THE  PBEGNANT  MABES. 

Many  brood  mares  are  overworked  and  others  are  kept  too  closely 
confined  in  stables.     Both  stallions  and  mares  should  be  moderately 

*  Compiled  from   Wisconsin  Sta.   Circ.   Inform.  13. 
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worked  and  kept  in  the  open  as  much  as  possible.  If  kept  in  a  stable, 
the  latter  should  be  well  ventilated,  and  much  of  the  time  the  mare 
should  be  in  an  open  shed.  Good  pasture  grass  is  the  best  feed. 
Com  should  not  be  fed  except  in  small  quantities. 

The  mare  in  foal  should  be  worked  lightly  or  abundantly  exercised  every  day. 
Exercise  is  absolutely  necessary.  She  should  occupy  a  roomy  box  stall.  Here 
she  will  take  some  additional  exercise  and  will  not  be  afraid  to  lie  down.  She 
will  be  less  likely  to  become  "  cast "  and  escape  having  *'  stocked "  legs  and 
dropsical  swellings  of  the  udder  and  abdomen.  The  bedding  should  be  kept 
clean  and  dry. 

Feed  the  mare  sound,  whole  oats,  bran,  and  mixed  or  timothy  hay.  Avoid 
moldy  hay  or  silage,  damaged  grain,  woody,  weathered  fodder,  dusty  or  rusty 
straw,  or  hay  containing  ergot.  Keep  pregnant  mares  out  of  cornstalk  fielda 
Provide  them  with  plenty  of  pure,  clean  water.  In  working  mares  avoid  jerk- 
ing, severe  pulling,  wading  through  deep  mud,  manure  piles,  or  snowdrifts. 
Let  the  work  be  light,  easy,  and  steady.  Keep  the  bowels  active  by  feeding 
bran  and  a  little  flaxseed  meal,  carrots,  or  some  sweet  silage. 

The  mare  goes  48  weeks,  or  about  340  days  with  foal.  As  foaling  time 
approaches  decrease  the  grain  ration  and  increase  laxative  foods  to  keep  the 
bowels  acting  freely.  Constipation  is  dangerous.  When  wax  forms  on  the 
teats,  about  three  days  before  foaling,  stop  working  the  mare  and  place  her  in 
a  prepared  box  stall  where  she  can  be  watched  until  the  foal  is  bom. 

After  foaling  leave  the  mare  alone  for  a  time,  if  she  is  lying  down.  If  she 
does  not  expel  her  afterbirth  promptly  when  she  rises  from  resting,  inject  into 
her  womb  one-half  gaUon  of  lukewarm  1  per  cent  solution  of  coal-tar  disin- 
fectant, or  other  mild  antiseptic.  If  the  afterbirth  then  does  not  come  away 
within  an  hour  or  two,  it  should  be  removed  by  hand.  An  expert  should  be 
employed  for  this  operation  and  when  it  has  been  performed  the  womb  should 
again  be  flushed  out  with  an  antiseptic  solution.  Half  an  hour  after  the  birth 
of  the  foal,  or  about  that  time,  offer  the  mare  a  pailful  of  lukewarm  water  and 
again  at  intervals  of  two  hours.  Mares  are  thirsty  at  this  time  and  should  be 
abundantly  supplied  with  water.  An  hour  after  foaling  the  mare  may  eat  a 
mash  of  steamed  oats  and  bran,  if  she  has  been  accustomed  to  such  feed ;  other- 
wise give  her  a  small  feed  of  her  ordinary  grain  ration.  In  a  few  days,  if  the 
weather  is  fine,  the  mare  and  foal  may  take  some  outdoor  exercise,  and  in  two 
weeks,  or  thereabouts,  she  should  have  recovered  from  foaling  and  be  taking 
her  usual  feed,  grazing  grass  and  getting  ready  to  resume  light  work  in  harness. 

Two  14  by  14  foot  box  stalls  should  be  kept  ready  for  the  use  of  mares  on 
every  farm  where  foals  are  raised.  No  mare  should  be  allowed  to  foal  in  an 
ordinary  stall  or  unprepared  box  stall.  Navel  and  joint  diseases  will  not  be 
likely  to  attack  foals  bom  in  clean  places.  An  absolutely  clean  foaling  place  is 
necessary  and  should  be  prepared  as  follows : 

Remove  and  burn  all  loose  litter  and  manure.  Cleanse  and  scrape  the  floor; 
then  saturate  it  with  a  hot  1  to  50  solution  of  coal-tar  disinfectant  or  a  solution 
of  4  ounces  of  sulphate  of  copper  (bluestone)  to  1  gallon  of  hot  water.  Scmb 
and  cleanse  the  walls  with  a  similar  solution  of  coal-tar  disinfectant  or  a  1  to 
1,000  solution  of  corrosive  sublimate.  Cleanse  the  ceiling  in  the  same  way; 
then  apply  to  walls  and  ceiling  fresh-made  lime  whitewash,  to  each  gallon  of 
which  has  been  added  one-third  of  a  pound  of  chlorid  of  lime.  Cover  the  floor 
with  fresh,  dry  planing-mlll  ehavln?s  in  preference  to  any  other  bedding 
material.     Renio\'e  manure  as  soon  as  it  is  dropiied. 
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GABB  OF  THE  NEWBORN  FOAI.. 

Wbea  tbe  foal  is  bom  and  has  been  cared  for  and  the  afterbirth  of  the  mare 
has  come  away,  remove  the  mare  and  foal  to  the  second  box  stall,  pr^Mired  as 
was  the  first  Then  clean  oat,  disinfect,  and  whitewash  the  stall  just  used  and 
IHit  In  fresh*  clean,  dry  shavings,  in  readinees  for  the  rec^tion  of  the  next  mare. 
The  mare  mast  always  occupy  a  clean,  q[)ecially  pr^;)ared  box  stall,  and  it 
should  be  perfectly  ventilated  and  as  sunny  as  possible. 

Whore  but  one  box  stall  is  available  clean  it  out,  bum  the  afterbirth  and 
soiled  bedding,  use  a  disinfecting  solution  freely  on  the  floor,  and  put  in  plenty 
of  fresh,  dry,  clean  shavings  as  soon  as  possible  after  the  birth  of  the  foal.  If 
the  mare  foals  on  grass,  treat  the  foal  as  if  it  had  been  bom  in  the  stable. 
Nav^  infection  is  less  liable  to  occur  on  grass,  but  this  is  possible,  and  prev^i- 
tive  treatmoit  therefore  is  necessary,  no  matter  where  the  foal  is  dropped. 

Attend  to  the  navel  cord  (umbilicus)  as  soon  as  the  nose  of  the  foal  lias  been 
cleared  of  afterbirth.  If  possible,  avoid  tying  the  navel  cord.  It  is  best  for  *t 
to  break  off  naturally.  If  it  fails  to  break  and  the  mare  is  lying  down,  make 
her  get  up.  and  the  cord  may  then  break. 

If  found  necessary  to  tie  the  cord,  use  a  clean  disinfected  string.  A  dirty 
string  may  cause  infection.  Soak  the  string  in  a  5  per  cent  solution  of  lysol 
or  carbolic  acid  or  a  1  to  500  solution  of  corrosive  sublimate  (bichlorid  of 
mercury).  Tie  the  cord  1  inch  or  a  little  more  from  the  belly;  then  sever  the 
cord  with  a  clean  knife.  An  emasculator  or  ecaseur  (castrating  instrumoits) 
may  be  used  to  sever  the  cord  In  place  of  tying  it  and  then  cutting  through 
below  the  knot 

Saturate  the  stump  of  the  navel  cord  immediately,  whether  tied  or  not,  with 
the  following  disinfectant:  Powdered  corrosive  sublimate,  2  drams;  boiling 
water,  1  pint  When  ft  has  cooled,  color  the  solution  with  2  drams  of  tincture 
of  iron,  label  the  bottle  "poison,'*  and  keep  it  out  of  the  way  of  children. 
Repeat  the  application  twice  a  day  until  the  cord  shrivels  up,  drops  off,  and  no 
raw  spot  remains.  To  keep  the  solution  from  blistering  the  foaFs  belly,  smear 
carbolised  vaseline  or  unsalted  lard  around  the  navel  before  making  the  first 
application. 

A  good  way  to  use  the  solution  is  to  put  some  of  it  in  a  shallow,  wide-necked 
bottle,  then  hold  the  bottle  against  the  foaPs  belly  with  the  navel  stump  im- 
mersed so  that  it  will  be  completely  covered  by  the  fluid.  If  the  navel  cord  has 
been  tied,  remove  the  string  as  soon  as  possible,  squeeze  out  the  blood  clot,  and 
instantly  soak  the  navel  stump  with  the  corrosive  sublimate  solution.  Use  the 
solution  twice  a  day  until  the  navel  is  perfectly  healed.  Remove  sloughing 
portions  of  the  cord  each  morning,  so  far  as  possible,  to  allow  the  solution  to 
wet  raw  parts  of  the  cord. 

A  strong  foal  will  he  on  its  feet  and  trying  to  nurse  in  less  than  an  hour  from 
birth.  Such  a  foal  needs  no  help,  but  a  weak  one  will  have  to  be  held  up  to 
sock  until  strong  enough  to  do  so  without  help.  Wash  the  udder  of  the  mare 
with  a  lukewarm  2  per  cent  solution  of  coal-tar  disinfectant  and  then  rinse  off 
with  warm  water  before  the  foal  is  allowed  to  suck  for  the  first  time.  The 
external  organs  (gmitals),  tail,  and  hind  parts  of  the  mare  should  be  washed 
with  a  similar  solution  once  a  day  for  the  first  week  or  so  after  the  birth  of 
the  foal. 

Keeping  the  udder  free  trom  infective  matter  in  this  way  tends  to  prevent  the 
foal  from  scouring,  for  that  condition  of  the  bowels  often  is  due  to  germ  infec- 
tion of  the  intestinal  tract  by  way  of  the  moutli.    Disinfection  of  the  navel  cord 

461 


22  EXPERIMENT  STATION   WORK,  LXHI. 

also  tends  to  prevent  scouring.  At  birth  the  intestine  of  the  foal  contains  a 
sticky  mass  of  fecal  matter  (meconium).  This  ^ould  come  away  promptly  and 
usually  this  Is  accomplished  by  the  first  milk  (colostrum),  which  possesses 
purgative  properties.  To  assist  nature,  either  insert  a  small  tallow  dip  candle 
(made  for  this  imri)Ose)  in  the  foal's  rectum,  or  within  an  hour  from  birth  give 
an  Injection  of  either  warm  water,  warm  slippery  elm  bark  tea,  flaxseed  tea, 
sweet  oil,  or  a  mixture  of  equal  parts  of  cream,  molasses,  and  warm  water,  and 
repeat  in  12  hours  if  required.  Harm  may  be  done  by  injecting  a  large  quan- 
tity of  strong,  soapy  warm  water  with  an  ordinary  "  horse  syringe.*'  A  foun- 
tain syringe  is  to  be  preferred  and  small  hard-rubber  nozzle  or  a  small  clean 
rubber  hose  and  funnel.  Smear  vaseline  or  lard  on  the  nozzle  and  in  rectum 
before  giving  the  injection.  If  the  bowels  do  not  move  within  24  hours  from 
birth  and  the  foal  seems  sick,  shake  up  two  to  four  tablespoonfuls  of  pure  castor 
oil  in  milk  or  a  mixture  of  equal  quantities  of  castor  oil  and  sweet  oil,  according 
to  size  of  foal,  and  give  as  one  dose.  Then  continue  the  Injections  at  intervals 
of  six  hours. 

In  case  the  mare  dies  or  has  no  milk  the  foal  may  be  raised  on  cow*s  milk, 
if  the  attendant  conducts  the  work  patiently  and  intelligently.  Choose  the  milk 
of  a  cow  that  has  recently  calved,  preferably  one  which  gives  milk  low  In  butter- 
fat,  for  mare*s  milk,  while  rich  In  sugar,  is  poor  in  fat.  Sweeten  the  milk 
with  molasses  or  sugar  and  dilute  with  warm  water.  Give  a  little  of  this  pre- 
pared milk  at  short  intervals  from  a  scalded  nursing  bottle  and  large  rubber 
nipple.  Be  careful  to  keep  the  bottle  and  nipple  scrupulously  clean.  Add  an 
ounce  of  limewater  to  each  pint  of  the  prepared  milk  and  allow  half  a  cupful 
once  an  hour  at  first. 

As  the  foal  grows,  gradually  increase  the  amount  of  milk  fed  and  length^i  the 
lnter\'als  l)etween  meals.  In  a  few  days  food  may  be  given  six  times  a  day,  and 
later  four  times  daily.  Ttie  foal  will  soon  learn  to  drink  from  a  pail  if  allowed 
to  snck  the  attendant's  fingers  at  first. 

Until  the  bowels  move  freely  give  rectal  injections  night  and  morning.  If 
the  foal  scours  at  any  time,  give  two  to  four  tablespcKjnfuls  of  a  mixture  of 
sweet  oil  and  pure  castor  oil  shaken  up  in  milk  and  stop  feeding  milk  for  two 
or  three  meals,  allowing  sweetened  warm  water  and  limewater  Instead.  Let  the 
foal  lick  oatmeal  as  soon  as  it  will  eat  and  gradually  Increase  the  amount 
and  add  wheat  bran.  In  five  or  six  weeks  some  sweet  skim  milk  may  be  given 
and  the  amount  gradually  Increased  daily  until,  in  three  months  or  so,  it  may 
be  given  freely  three  times  a  day  In  place  of  new  milk.  The  foal  at  this  age 
also  will  be  eating  freely  of  grass,  grain,  and  bran. 

At  all  times  supply  pure  cold  drinking  water.  Let  the  foal  run  out  In  a  lot 
or  grass  paddock  for  exercise.  Accustom  it  to  be  handled  dally.  Feed  small 
quantities  of  nutritious  food  often,  keeping  all  food  vessels  clean,  and  the  foal 
should  thrive  and  develop  well. 

NAVEL  AND  JOINT  DISEASE  IN  THE  NEWBOBN  FOAL. 

Seventy-five  i>er  cent  of  the  cases  of  this  disease  affect  foals  during  the  first 
three  weeks  of  life.  Fat,  flabby  foals,  with  extra  large  navel  cords,  often  the 
get  of  overfed,  pampered,  underexercised  stallions,  or  from  mares  in  like  con- 
dition— are  esiiecially  prone  to  the  disease  and  are  most  likely  to  succumb. 
Foals  that  have  small  navel  cords  and  are  lively  at  birth,  soon  on  their  feet  and 
nursing,  are  much  less  liable  to  attack. 
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Dr.  Alexander  describes  the  symptoms  of  navel  and  joint  disease 
as  follows: 

A  few  days  after  birth  the  foal  is  found  to  be  weak,  lame,  feverish,  and  with 
impaired  appetita  One  joint  or  another  is  swollen,  hot,  and  painful.  Usually 
the  attack  affects  the  fetlock,  hock,  stifle,  hip,  knee,  elbow,  or  shoulder.  Some- 
times abscesses  form  at  the  poll,  about  the  ribs,  or  along  the  spinal  column. 
The  swellings  rapidly  increase  in  size  and  several  joints  are  affected  at  one  time. 
There  is  swelling  of  the  navel,  and  pus  oozes  from  one  or  more  openings.  Pus 
forms  in  quantities  in  the  affected  joints.  Diarrhea  usually  comes  on,  or  may 
be  alternated  with  constipation.  Soon  the  foal  is  too  weak  to  Btand,  loses  apx)e- 
tite  entirely,  and  dies  in  a  few  days,  or  in  two  or  three  weeks,  in  lingering 
cases.  Often  urine  escapes  from  the  navel,  or  the  foal  passes  bloody  urine ;  but 
the  latter  symptoms  may,  for  a  time  at  least,  be  present  without  noticeable 
symptoms  of  pus  infection. 

The  navel  cord  (umbilicus)  connects  the  foal's  body  with  the  afterbirth 
(placental  membranes)  of  the  mare.     ♦     ♦     ♦ 

When  the  navel  cord  breaks  at  birth  its  blood  vessels  and  tube  promptly 
close,  if  all  goes  well.  If  pus-forming  germs  from  filthy  or  soiled  bedding,  floor, 
or  ground,  get  onto  the  raw  navel  cord,  however,  they  cause  infection,  inflamma- 
tion, and  collections  of  pus  at  the  point  involved,  and  thence  germs  are  carried 
into  the  system  and  form  colonies  (secondary  abscesses)  elsewhere  in  the  body, 
and  notably  in  the  joints  of  the  extremities. 

In  cases  of  generalized  infection  (pyaemia)  abscesses  may  be  found  in  the 
liver,  kidneys,  lungs,  brain,  muscles,  and  subcutaneous  connective  tissue.  If 
the  urachus  fails  to  close,  urine  dribbles  or  streams  from  the  navel  opening  and, 
in  that  event,  abscesses  of  the  joints  eventually  appear,  the  infection  having 
become  general.  The  latter  condition  is  termed  "  pervious "  or  "  persistent " 
urachus.  A  majority  of  infected  foals  die.  Recovery  is  seldom  perfect  The 
colts  fail  to  thrive  or  develop  perfectly,  and  are  apt  to  have  chronic  affections 
of  the  joints.  Treatment  of  the  disease  can  only  be  properly  conducted  by  the 
trained  veterinarian,  and  he  may  employ  a  special  (antistreptococcic)  serum 
with  some  degree  of  success,  both  as  a  preventive  and  curative  agent. 

When  working  the  mare  the  foal  should  be  left  in  the  stall.  He 
will  fret  at  first,  but  gradually  gets  accustomed  to  being  alone.  For 
the  first  few  days  the  mare  should  be  worked  only  half  a  day.  She 
will  be  soft  and  worry  greatly,  probably  heating  herself  up  quite 
badly,  in  which  case  it  is  a  good  plan  to  milk  her  almost  dry  on  com- 
ing in  at  noon  and  then  put  her  in  a  stall  to  eat  a  little  hay  until  she 
cools  off.  After  this  she  may  be  watered,  turned  in  the  stall  with  the 
foal,  and  fed  her  grain.  Beginning  with  a  half  day  in  this  fashion 
she  may  be  gradually  toughened  back  into  doing  her  full  share  of 
the  regular  team  work.  The  foal  should  never  be  allowed  to  suck 
milk  from  a  worn  mare,  as  it  sets  up  indigestion  and  starts  scours. 
A  bucket  of  water  should  be  kept  in  the  stall  so  the  foal  may  take  a 
drink  whenever  he  wants  it. 

A  foal  will  begin  to  nibble  at  grain  when  he  is  about  a  month  old, 
sometimes  earlier.  His  first  food  should  be  oatmeal,  allowing  him 
such  small  quantities  of  this  as  he  will  eat.    At  six  weeks  of  age  a 
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little  bran  may  be  added,  to  be  followed  later  with  grain.  Gras 
should  be  supplied  as  soon  as  the  foal  wants  it  When  feeding  bran 
or  grain  the  supply  should  be  renewed  often  so  as  to  keep  it  fresh  and 
sweet  and  any  sudden  changes  in  feeds  must  be  avoided.  If  foals 
are  thus  cared  for  during  the  summer  the  weaning  process  is  an  easy 
one.  When  weaning  the  foal  he  should  be  kept  away  from  his  dam 
for  good.  Weanlings  should  have  warm  quarters  during  the  first 
winter,  and  may  be  fed  good  oats  and  bran — one-fifth  bran  by 
weight — and  choice  hay  free  from  dust  and  mold,  the  feed  to  be  given 
often  and  a  little  at  a  time. 


[A  li«t  giving  the  titles  of  all  Farmers'  Bulletins  available  for  distrlbutioo 
will  be  sent  free  upon  application  to  a  Member  of  Congress  or  the  Secretary  of 
Agriculture.] 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agrtcxtltube, 

Bureau  of  Animal  Industby, 
Washington^  D.  C,^  March  8^  1911. 

Sir:  In  the  Twenty-second  Annual  Report  of  this  Bureau  there  ap- 
peared a  paper  on  ''Capons  and  Caponizing,"  by  Mr.  Rob  R.  Slocam, 
which  was  reprinted  in  pamphlet  form  as  Circular  107  of  this  Bureau. 
As  the  supply  of  that  circular  is  exhausted,  and  as  there  is  a  continued 
demand  for  information  on  the  subject,  I  have  the  honor  to  recommend 
that  a  revised  edition,  the  manuscript  for  which  is  herewith  transmitted, 
be  published  as  a  Farmers'  Bulletin. 

Respectfully,  A.  D.  Melvin, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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HISTOBICAI  SKETCH. 

It  is  impossible  to  say  just  how  long  the  operation  of  caponizing 
has  been  performed.  It  seems  quite  certain,  however,  that  the 
practice  was  familiar  to  the  Chinese  more  than  two  thousand  years 
ago.  Later  it  was  practiced  by  the  Greeks  and  Romans  and,  through 
medieval  times,  by  the  people  of  middle  and  southern  Europe,  until 
in  recent  times  it  has  been  introduced  into  America.  At  present 
capons  are  most  universally  known  and  appreciated  in  France,  al- 
though within  the  last  few  years  the  business  of  producing  them  has 
advanced  rapidly  in  this  country.  Much  the  larger  part  of  the  indus- 
try is  confined  to  that  portion  of  the  United  States  east  of  Philadel- 
phia, though  increasing  numbers  of  capons  are  being  raised  in  the 
North  Central  States.  During  the  winter  months  capon  is  regularly 
quoted  in  the  markets  of  the  larger  eastern  cities.  Massachusetts 
and  New  Jersey  are  the  great  centers  for  the  growing  of  capons,  while 
Boston,  New  York,  and  Philadelphia  are  the  important  markets. 

DESCEIPTIOSr  AVD  OHABACTEBISTICS  OF  THE  CAPOSf. 

What  is  a  capon  ?  A  capon  is  an  altered  or  castrated  male  chicken, 
bearing  the  same  relation  to  a  cockerel  that  a  steer  does  to  a  bull,  a 
barrow  to  a  boar,  or  a  wether  to  a  ram.  As  with  other  male  animals 
so  altered,  the  disposition  of  the  capon  differs  materially  from  that 
of  the  cockerel.  He  no  longer  shows  any  disposition  to  fight,  is 
much  more  quiet  and  sluggish,  and  is  more  docile  and  easy  to  keep 
within  bounds.  The  true  capon  never  crows.  Along  with  this 
change  in  disposition  there  is  a  change  in  appearance.  The  comb 
and  wattles  cease  growing,  which  causes  the  head  to  appear  small. 
The  hackle  and  saddle  feathers  develop  beautifully.  Indeed,  these 
feathers  and  the  undeveloped  comb  and  wattles  serve  to  identify  the 
capon  and  in  consequence  should  never  be  removed  when  the  bird 
is  dressed  for  the  market. 

As  a  result  of  the  more  peaceful  disposition  of  the  capon  he  con- 
tinues to  grow  and  his  body  develops  more  uniformly  and  to  a  some- 
what greater  cize  than  is  the  case  with  a  cockerel  of  the  same  age. 
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For  a  time  the  cockerel  and  the  capon  make  about  equal  development; 
but  as  soon  as  the  reproductive  organs  of  the  cockerel  begin  to  develop 
the  capon  begins  to  outstrip  him  in  growth.  Also  when  finishing 
oflf  the  capon  fattens  more  readily  and  economically.  As  they  do  not 
interfere  with  or  worry  one  another,  a  large  flock  of  capons  may  be 
kept  together.  Coupled  with  the  better  growth  is  the  fact  that  the 
capon  brings  a  better  price  per  pound.  Cockerels  up  to  5  months 
old  usually  bring  from  12  to  18  cents  a  pound;  if  held  longer  than  this 
they  become  '*staggy/'  are  classed  as  old  cocks,  and  do  not  bring 
more  than  6  to  12  cents  a  pound.  Capon  in  season  brings  18  to  25 
cents  and  often  more  a  pound.  There  are  two  reasons,  then,  why 
it  is  better  to  caponize  surplus  cockerels  than  to  raise  them  for 
market  as  such:  (1)  There  is  an  increase  in  weight,  and  (2)  the  price 
per  pound  is  materially  increased.  Yet  in  many  localities  where 
especially  fine  poultry  is  raised,  while  capons  usually  sell  for  a  some- 
what better  price,  the  difTerence  is  not  great.  In  fact,  for  the  Boston 
market  many  capons  are  picked  clean  and  sold  as  ''south  shore 
roasters."  Hence  it  will  be  seen  that  the  profit  in  capons  must  depend 
to  a  great  extent  upon  local  conditions.  The  demand  for  capons 
continues  good,  notwithstanding  the  fact  that  more  and  more  are 
raised  each  year. 

SELECTIOSr  OF  BREEDS. 

In  selecting  the  breed  best  suited  for  caponizing,  several  factors 
must  be  taken  into  consideration.  Large  capons  bring  the  best  prices. 
Consequently  the  breed  should  be  large.  It  does  not  pay  to  caponize 
small  fowls.  Yellow  legs  and  skin,  as  in  other  classes  of  poultry,  are 
most  popular.  The  Plymouth  Rocks,  light  Brahmas,  Cochins,  In- 
dian Games,  Langshans,  and  Wyandottes  are  all  recommended  by 
different  producers,  as  are  also  various  crosses  of  these.  The  Brahmas 
and  Cochins  possess  good  size.  By  some  the  Brahmas  are  claimed 
to  be  difficult  to  operate  upon;  by  others  this  is  denied.  The  Ply- 
mouth Rocks  and  Wyandottes  are  somewhat  smaller,  but  sell  readily 
and  possess  the  advantage  of  yellow  skin  and  legs.  The  Langshan 
is  large  and  is  easily  operated  upon.  The  Indian  Game  is  probably 
most  useful  as  a  cross  upon  some  one  of  the  other  breeds,  thereby 
improving  the  breast  meat  without  materially  reducing  tha  size  of 
the  fowl.  In  Massachusetts  the  Brahma  was  formerly  the  most 
popular  breed  for  this  purpose,  because  of  the  demand  for  large  birds 
for  roasters.  Later,  crosses  between  the  Light  Brahma  and  the 
Barred  or  White  Plymouth  Rock  became  quite  popular,  while  at 
present  the  pure  Barred  and  White  Plymouth  Rocks  are  also  con- 
sidered suitable  and  are  widely  used. 
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TDIE  TO  CAPOHIZE. 

In  so  far  as  the  effects  of  the  operation  and  the  rapidity  aad  ease 
of  healing  are  concemedy  the  time  of  year  when  the  operation  is  per- 
formed is  of  Uttle  importance.  The  capons  seem  to  recover  and  do 
well  at  any  time.  Certain  other  considerations,  however,  do  influence 
the  time.  The  age  and  size  of  the  cockerel  are  very  important.  As 
soon  as  the  cockerels  weigh  2  to  3  poimds,  or  when  2  to  4  months  old, 
they  should  be  operated  upon.  The  lower  age  and  weight  limits 
apply  particularly  to  the  American  breeds,  while  the  higher  apply 
to  the  Asiatics.  If  smaller  than  this,  their  bodies  do  not  give  room 
enough  to  work  handily.  On  the  other  hand,  they  should  never 
be  over  6  months  old,  as  by  tliis  time  the  testicles  have  developed 
to  a  considerable  extent,  the  spermatic  arteries  carry  greater  amoimts 
of  blood,  and  the  danger  of  pricking  these  arteries  and  causing  the 
fowl  to  bleed  to  death  is  greatly  increased.  The  fact  that  capons 
are  in  greatest  demand  and  bring  the  best  prices  from  the  Christmas 
season  until  the  end  of  March,  and  that  it  takes  about  10  months  to 
grow  and  finish  them  properly,  makes  it  important  to  hatch  the 
chicks  in  early  spring  so  that  they  will  be  of  proper  size  for  caponiz- 
ing  in  June,  July,  and  August.  These  are  by  far  the  most  popular 
months  for  the  operation,  though  in  some  cases  it  is  performed  still 
later. 

cAPOHiznro  nrsTBUnEHTs. 

Tliere  are  several  sets  of  instruments  for  performing  the  operation. 
These  differ  principaUy  in  the  type  of  instrument  used  in  getting 
hold  of  and  removing  the  testicle.  One  type  is  the  cannula  (fig.  1,  a). 
This  consists  of  a  hollow  tube,  the  lower  end  of  which  is  compressed 
and  closed  except  for  two  small  holes  through  which  to  nm  the 
horse  hair  or  wire  comprising  the  other  part  of  the  instrument. 
This  type  is  very  satisfactory  but  requires  two  hands  to  operate. 
Another  type  is  the  twisting  scoop  (fig.  1,  &).  This  is  a  spoon-Uke 
scoop  slotted  in  the  center  and  mounted  upon  a  slender  rod.  It 
is  designed  to  sUp  under  the  testicle,  allowing  the  spermatic  cord  to 
pass  through  the  slot.  By  twisting  the  cord  is  severed.  This  type 
has  the  advantage  of  requiring  only  one  hand  to  operate,  but  is 
more  liable  to  produce  sUps  than  the  cannula.  A  third  style  of 
instrument,  (fig.  1,  i)  is  also  in  the  form  of  a  spoon  or  scoop,  but 
instead  of  being  in  one  piece  has  two  jaws  regulated  by  a  sUde.  The 
testicle  is  caught  in  the  scoop  with  the  spermatic  cord  between  the 
jaws,  and  by  tightening  the  jaws  and  gently  moving  the  instrument 
the  cord  is  severed  and  the  testicle  removed.  Still  another  type,  not 
now  in  common  use,  is  the  spoon  forceps.    With  this  the  testicle  is 
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simply  grasped  with  the  forceps  and  detached  hy  a  twisting  move- 
ment. Here  one  hand  can  be  used  also,  but  the  liability  of  stipa  is 
rather  greater  than  with  the  other  methods. 

Figure  1,  Ic,  shows  a  type  of  forceps,  consisting  of  two  hinged  arms, 
one  of  which  terminates  in  a  broad,  flat  surface,  and  the  other  in  an 


Fro.  1.— InatnimenU  u»d  Incsponli 


end  of  similar  shape  from  which  the  center  hus  been  removed,  leav- 
ing only  a  narrow  rim.  These  two  ends  are  held  closely  pressed 
together  by  means  of  a  rubber  band  passing  across  tlie  handles.  In 
use,  the  ends  of  the  forceps  are  separated,  the  solid  one  slipped  under 
the  testicle  and  the  rim  then  allowed  to  settle  down  over  it.     The 
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cord  IS  then  caught  and  the  testicle  can  be  removed.  Careless  or  too 
rapid  use  of  this  instrument  is  likely  to  cause  slips.  A  knife  for 
making  the  incision  into  the  body  cavity  is  of  course  necessary. 
Almost  any  sharp-pointed,  thin-bladed  knife  will  answer  the  pur- 
pose well  (see  fig.  1,  c).  Some  sort  of  spreader  to  spring  apart  the 
ribs  far  enough  to  allow  the  instruments  to  be  inserted  into  the  body 
must  be  used.  A  plain  spring  spreader,  as  shown  in  figure  1,  d,  or  a 
sUding  spreader  (fig.  1,  «),  allowing  the  pressure  to  be  gauged,  will 
answer  the  purpose.  A  sharp-pointed  hook  (fig.  1,  Ji)j  for  tearing 
away  the  thin  membranes,  and  a  blunt  probe,  of  which  figure  1,  y, 
is  one  type,  for  pushing  aside  the  intestines,  complete  the  necessary 
equipment.  A  pair  of  small  "tweezers  or  nippers  (fig.  1,  /),  is  also 
useful  in  removing  any  foreign  matter  from  the  body. 

THE  OPEEATIOB^  OF  CAPONIZnTG. 

Before  beginning  the  operation  two  conditions  are  absolutely  essen- 
tial. If  these  are  not  favorable,  do  not  attempt  to  operate.  The 
first  of  these  is  that  the  intestines  of  the  fowl  should  be  completely 
empty,  so  that  they  will  fall  away  and  expose  the  testicle  to  view. 
This  can  be  accomplished  by  shutting  up  the  fowls  and  withholding 
all  food  and  water  for  twenty-four  to  thirty-sLx  hours  before  the 
operation.  Thirty-six  hours  is  better  than  twenty-four,  especially 
for  a  b^inner.  The  second  condition  is  a  good,  strong  light,  so  that 
the  organs  of  the  fowl  may  be  clearly  and  easily  distinguished.  Direct 
sunlight  is  best  for  this,  and  in  consequence  it  is  well  to  operate  out 
of  doors  on  a  bright  day.  Some  operators  have  substituted  the  physi- 
cian's head  reflector  and  artificial  light  with  good  success.  It  has 
been  suggested  that  a  probe  consisting  of  a  small  electric  bulb  on  the 
end  of  a  slender  rod  and  operated  by  small  dry  batteries,  so  that  it 
can  be  introduced  into  the  body  cavity,  could  be  manufactured  and 
used  with  good  success. 

METHODS  OF  HOLDING  THE  FOWL. 

When  ready  to  operate,  catch  the  bird  and  pass  a  noose  of  strong 
string  about  the  legs.  Do  the  same  with  both  wings  close  to  the 
shoulder  joints.  To  the  other  end  of  the  strings  are  attached  weights 
of  sufficient  size  to  hold  down  and  stretch  out  the  bird  when  placed 
upon  the  head  of  a  barrel  or  box  of  convenient  height,  which  is  to 
serve  as  operating  table.  These  weights  are  allowed  to  hang  on  oppo- 
site sides  of  the  barrel  or  box  (see  fig.  2).  A  table,  if  so  desired,  may 
be  arranged  by  boring  holes  through  its  top  at  proper  distances  from 
each  other,  allowing  the  strings  to  pass  through  these,  and  hanging 
the  weights  imdemeath.  Still  other  ways  of  holding  the  fowl  in 
place  have  been  devised,  but  these  are  unimportant  so  long  as  the 
fowl  is  held  securely  stretched  out. 
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DETAILS  OP  THE  OFBBATIOBT. 

Having  fastened  the  fowl,  be  sure  that  all  the  instruments  are  at 
hand.    It  is  also  well,  though  not  necessaiy,  to  have  ready  some 
absorbent  cotton  and  a  dish  of  water  to  which  has  been  added  a  few 
drops  of  carboUc  acid.     Having  once  started,  cany  the  operation 
through  as  quickly  as  possible.     Moisten  and  remove  the  feathers 
from  a  small  area  over  the 
last  two  ribs  just  in  front 
of  the  thigh  (see  fig.  3). 
With  tiie  ]eft  hand  sUde 
the  skin  and  flesh  down 
toward  the  thigh.     Hold- 
ing it  thus,  make  the  in- 
cision between  the  last  two 
ribs  (fig.  4),  holding  the 
edge  of  the   knife   away 
from  you   as   you    stand 
back  of  the  fowl.  Lengthen 

Fia.  2.— Uathador9ecnilii«low1;al9aBpraBderlnplHe.  tlie  inClsioH  iu  each  direO 

tion  until  it  is  1   to   1) 
inches  long.     Now  insert  the  spreader  into  the  incision,  thus  spring- 
ing the  ribs  apart,  as  shown  in  figure  2.    The  intestines  will  now  be 
visible,  covered  by  a  thin  membrane  called  the  omentum.  Tear  apart 
this  membrane  with  the  hook,  and  the  upper  testicle,  yellow  or  some- 
times rather  dark  colored  and  about  the  size  and  shape  of  an  ordi- 
nary bean,  should  be  visible  close  up  against  the  backbone.     By  push- 
ing aside  the  intestines  this  can 
ea^y  be  seen,  and  the  lower 
one  also,  in  a  similar  position 
on  the  otherside  of  the  back- 
bone.    Expert    operators 
usually  remove  both  testicles 
through  one  incision.     This  is 
a  desirable  practice,  as  it  saves 
time  and  is  not  so  hard  on  the 
bird.  Inexperienced  operators 
will  usually  find  it  well  to  at- 
tempt the  removal  of  the  upper  or  nearer  testicle  only  and  to  make  a 
second  incision  on  the  opposite  side  of  the  body  for  the  removal  of 
tlie  other  testicle. 

If  both  testicles  are  to  be  removed  through  the  same  incision, 
remove  the  lower  first,  as  the  bleeding  from  the  upper  might  be  suffi- 
cient to  obscure  the  lower.  Each  testicle  is  enveloped  in  a  thin  mem- 
brane. This  may  be  and  probably  is  best  removed  with  the  testicle, 
though  some  operators  tear  it  open  and  remove  the  testicle  only. 


—Ready  lo  nuke  the  IndsloD. 
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Hie  delicate  part  of  the  operation  is  now  at  hand,  due  to  the  close 
proxunity  of  the  spermatic  artery,  which  runs  just  back  of  the  testicle 
and  to  which  the  teeticle  is  in  part 
attached.  If  this  is  ruptured  the 
fowl  will  bleed  to  death.  The  can- 
nula, threaded  with  a  coarse  horse- 
hair or  fine  wire,  or  one  of  the  other 
forms  of  instrument  previously  de- 
scribed, now  comea  into  use.  If  the 
cannula  is  used,  allow  the  hair  or 
wire  protruding  from  (he  end  to 
form  a  small  loop  just  large  enough 
to  slip  over  the  testicle,  as  shown  in 

-.  e        TO-      1     .L-  n,      »      .-  bam«dab«lwiwil«.(  two  ribs. 

figure  5.  Work  this  over  the  testi- 
cle, being  careful  to  inclose  the  entire  organ.  Now  tighten  up  on  the 
free  ends  of  the  hair  or  wire,  being  careful  not  to  catch  any  part  of 
the  artery.  If  the  spermatic 
cord  does  not  separate,  saw 
lightly  with  the  hair  or  wire. 
When  the  testicle  is  free,  re- 
move it  from  the  body.  If 
only  the  upper  testicle  has 
been  removed,  turn  the  bird 
over  and  proceed  in  exactly 
the  same  manner  upon  the 

Fn.  S.— Cmmhi  In  dm.     (The  hunt  apettun  sppesra    Other  Side. 

tntheutoBtntiaDiiinpijiioibowcuuiiiiaiDopcniuui,       After  removing  the  testi- 

■adolooiiraslsnat  made  IntheCowl.)  ,        ..    .•        .i        ,r  .       „ 

cle,  if  the  bleeding  is  at  all 
profuse  it  is  well  to  remove  a  portion  of  the  blood  by  introducing 
small  pieces  of  absorbent 
cotton  into  the  body  by 
means  of  the  hook  or  nip- 
pers, allowing  them  to  be- 
come saturated  and  then 
removing  them.  Be  sure 
to  remove  all  blood  clots, 
feathers,  or  other  foreign 
matter.  After  the  testicles 
and  all  foreign  matter  are 

removed,    take    out     the  f.o.  a-Twisa-g-ooopin™,. 

spreaders,  thus  allowing  the  skin  to  sUp  back  over  the  incision.     The 
method  of  using  the  twisting  scoop  is  shown  in  figure  6. 
ZK>S8E8  BUB  TO  CAPONIZmO. 
Some  birds  are  sure  to  be  killed  even  by  experts,  but  the  loss  is 
email,  seldom  exceeding  S  per  cent  where  any  considerable  number 
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are  caponized,  and  usually  not  more  than  2  or  3  per  cent.  With 
b^mners;  of  course,  the  percentage  is  much  larger,  but  with  a  little 
practice  and  care  this  is  soon  overcome.  Any  fowls  which  may  be 
killed  in  tUs  way  are  perfectly  good  to  eat  and  are  therefore  not 
wasted. 

A  great  deal  of  practice  is  required  to  become  expert  enough 
to  operate  rapidly.  Consequently  it  is  quite  common  in  localities 
where  many  capons  are  grown  to  hire  experts  to  do  the  work.  These 
men  are  able  to  caponize  a  fowl  every  two  to  five  minutes,  and 
charge  from  3  to  6  cents  a  fowl  for  the  service.  It  is  most  humane 
for  the  beginner  to  make  his  first  trials  upon  dead  fowls. 

SLIPS. 

Many  times,  particularly  with  b^inners,  while  the  operation  seems 
to  be  entirely  satisfactory,  the  bird  will  turn  out  to  be  what  is  known 
as  a  **slip.''  A  **slip''  is  neither  cockerel  nor  capon,  but  is  between 
the  two,  possessing  the  mischievous  disposition  and  the  appearance 
of  an  ordinary  cockerel,  but,  as  a  rule,  being  unable  to  reproduce. 
This  condition  is  due  to  the  fact  that  a  small  piece  of  the  testicle  is 
left  in  the  body.  This  piece  often  grows  to  a  considerable  size.  As 
the  ** slips''  possess  the  same  restless  disposition  as  the  cockerels,  they 
grow  and  fatten  little  if  any  better,  while  they  do  not  bring  as  good  a 
price  in. the  market  as  the  capons.  Consequently  it  is  well  to  use 
every  precaution  in  order  to  avoid  ** slips,"  as  they  are  unprofitable 
as  compared  with  capons.  With  the  greatest  care,  however,  ** slips" 
are  more  common  than  are  deaths  due  to  the  operation.  The  per- 
centage varies  all  the  way  from  50  per  cent  with  beginners  down  to 
2  or  3  per  cent  with  experts. 

CABE  OF  FOWLS  AFTEB  THE  OPEEATIOIT. 

Upon  being  released  from  the  operating  table  the  capons  are  usually 
put  in  a  closed  yard  where  they  can  find  shelter,  food,  and  water  and 
can  be  kept  quiet.  No  roosts  are  provided,  as  the  less  flying  and 
jumping  they  do  the  sooner  will  the  wound  heal.  The  capons  seem  to 
be  very  little  inconvenienced  by  the  operation,  and  water  and  soft  feed 
mixed  with  sweet  skim  milk  can  be  given  immediately.  Some  feeders 
give  this  in  unlimited  quantity,  while  others  feed  more  sparingly  for  a 
time.  Some  growers  observe  no  precautions  whatever,  giving  the 
birds  their  full  Uberty  immediately  after  the  operation  and  allowing 
them  to  have  any  sort  of  feed. 

For  a  week  or  10  days  the  newly  made  capons  should  be  carefully 
observed  to  see  whether  they  become  '*  wind  puffed. "  This  is  a  con- 
dition caused  by  air  gathering  under  and  puffing  out  the  skin  near  the 
woimd.    When  observed  it  can  be  readily  relieved  by  pricking  the 
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fikin  with  a  needle  or  knife  and  pressing  out  the  air.  In  about  10 
days  or  2  weeks  the  incision  into  the  body  should  be  entirely  healed, 
and,  although  no  special  antiseptic  methods  are  employed  in  the 
operation,  blood  poisoning  or  any  other  trouble  seldom  results. 

FEEDDTG  CAPOITS. 

Capons  are  usually  kept  till  they  are  about  10  months  old.  At  this 
time  the  market  is  at  its  best  and  the  birds  have  made  their  most  prof- 
itable gains.  The  feeds  used  and  the  methods  of  feeding  vary 
greatly,  so  much  so,  indeed,  that  it  is  futile  to  try  to  give  specific 
directions.  For  several  months  after  the  operation  a  good  growing 
ration  and  not  a  fattening  ration  is  required.  It  may  consist  of  whole 
grains,  ground  grains,  or  a  combination  of  the  two,  as  each  feeder  finds 
most  profitable  and  best  suited  to  his  locaUty.  As  with  other  poultry,, 
variety  must  be  given  for  best  results.  Late  in  the  fall,  when  the 
capons  have  no  pasture,  green  feed,  such  as  cut  clover  or  vegetables, 
should  be  provided.  A  somewhat  more  fattening  ration  than  that 
required  for  lajring  hens  seems  to  give  good  results. 

As  capons  are  not  usually  marketed  before  Christmas  or  the  first  of 
January  they  have  to  be  housed  during  the  late  fall  and  early  winter. 
Because  of  their  quiet  disposition  they  stand  crowding  quite  well  and 
have  been  successfully  housed  with  only  2  or  3  square  feet  of  floor 
space  to  a  fowl.     It  is  better,  however,  to  allow  4  to  5  feet  if  possible. 

During  the  last  month  or  month  and  a  half  before  marketing  the  com 
in  the  ration  should  be  gradually  increased  until  the  fowls  are  on  a  full 
fattening  ration.  For  the  last  two  or  three  weeks  it  is  desirable  to 
shut  them  up  and  feed  them  in  crates,  for  every  possible  ounce  at  this 
stage  adds  to  the  appearance  and  profit.  Machine  cramming  is  some- 
times practiced  the  last  week  with  excellent  results. 

KULDfG  AHD  DBESSHSTG  CAPOITS  FOB  KASKET. 

KILLING. 

The  capons  selected  for  kiUing  should'  be  confined  for  24  hours 
without  feed  or  water  to  completely  empty  their  crops.  The  usual 
method  of  kiUing  is  known  as  the  sticking  method.  The  fowl  is 
hung  up  by  the  feet,  the  head  held  in  the  left  hand,  and  the  whole 
body  stretched  to  full  length.  The  mouth  is  forced  open,  and  by 
means  of  a  sharp,  narrow-bladed  knife  held  in  the  right  hand  the 
blood  vessels  at  the  back  of  the  throat  are  severed  with  a  single  sweep. 
The  knife  is  then  turned  and  the  point  plimged  through  the  roof  of  the 
mouth  to  a  point  just  behind  and  between  the  eyes.  The  brain  is 
here  reached,  and  if  properly  stuck  all  feeUng  is  then  lost.  Convul- 
sions ensue,  the  muscles  are  relaxed,  and  the  feathers  come  out  easily. 
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PICKING. 

Capons  should  always  be  dry  picked,  as  they  look  much  better  and 
as  some  of  the  feathers  should  be  left  on.  The  feathers  of  the  nedc 
and  head,  the  tail  feathers,  those  a  short  way  up  the  back,  the  feath«i« 
of  the  last  two  joints  of  the  wing,  and  those  of  the  leg,  about  one-thiid 
of  the  way  from  knee  to  hip  joint,  should  be  left  on.  These  feathen^ 
together  with  the  head  of  the  capon,  serve  to  distinguish  it  from  otbv 
classes  of  poultry  on  the  market,  and  consequently  should  never  be 
removed.  Figure  7  shows  several  capons  dressed  for  market.  Thmr 
condition,  however,  is  rather  poor  and  is  capable  of  improvement.  Ill 
picking  be  careful  not  to  tear  the  skin.  If  bad  tears  are  made  sew 
them  up.  Capons  scalded  and  picked  bare  bring  very  little,  if  any, 
better  prices  than  other  poultry  in  the  same  condition. 

DBAWINQ. 

Most  markets  require  capons  to  be  undrawn  and  the  head  and  feet 
left  on.  If  drawing  is  required  the  vent  should  be  cut  around  and  the 
intestine  pulled  out  until  the  gizzard  is  reached,  where  it  is  broken  off. 
Nothing  else  is  removed.  Care  should  be  used  to  cleanse  the  head  and 
feet  of  all  signs  of  blood  or  filth. 

COOLINQ  AND  PACKING. 

After  picking,  the  carcasses  are  hung  in  a  cool  place  until  the  animal 
heat  has  entirely  left  the  body,  when  they  are  ready  to  be  packed. 
Like  other  poultry  they  should  be  packed  in  boxes  of  convenient  size, 
holding  about  a  dozen  carcasses.  Every  attention  should  be  given  to 
neatness  and  attractiveness,  as  this  helps  the  sale  and  the  price.  Dur- 
ing the  time  of  year  when  most  capons  are  marketed — January,  Feb- 
ruary, and  March — no  ice  is  necessary,  but  if  for  any  reason  they  are 
shipped  in  warm  weather  they  should  be  packed  in  ice. 

PBOFITS. 

It  is  extremely  difficult  to  make  any  general  statement  concerning 
the  profits  yielded  by  capons.  That  they  do  yield  a  profit  in  practi- 
cally all  cases  is  undoubtedly  true,  but  whether  the  profit  is  sufficient 
to  give  up  to  them  the  time  and  room  they  require  is  a  question  which 
must  be  settled  by  each  man's  experience  and  by  local  conditions. 
Many  poultrymen  think  that  they  can  do  better  to  turn  off  their  siu*- 
plus  cockerels  as  broilers  as  long  as  the  market  holds  up  and  rely  upon 
caponizing  only  for  later-hatched  chicks.  The  house  room  thus  saved 
they  use  for  pullets  or  other  laying  stock,  feeling  that  they  make 
more  money  in  this  way.  It  is  certain,  however,  that  many  poultry- 
men  find  capon  raising  profitable  enough  to  induce  them  to  continue 
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in  the  business.  On  several  farms  in  Massachusetts  500  to  1,000 
capons  are  raised  annually,  and  the  writer  knows  ot  one  farm  on 
which  in  one  season  5,000  cockerels  were  held  for  caponizing. 
Although  the  industry  is  growing  rapidly  year  by  year,  the  supply 
does  not  yet  equal  the  demand.  The  best  prices  are  commanded 
by  capons  produced  near  to  the  market,  and  consequently  perfectly 
fresh.  The  markets  of  the  West  do  not  quote  as  good  prices  as  the 
eastern  ones,  13  and  14  cents  being  about  the  highest;  hence  most 
of  the  western-grown  capons  are  shipped  East,  in  which  case  the  ex- 
press rates  cut  down  the  profit  materially.  On  the  whole,  the  profit 
is  probably  rather  greater  for  eastern  producers  than  for  those  of  the 
North  Central  States. 


[A  list  giving  the  titles  of  all  Farmers'  Bulletins  available  for  distribution  will  be 
sent  free  upon  application  to  a  Member  of  Congress  or  the  Secretary  of  Agriculture.] 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Depabtment  of  Aqbicultubb, 

BuBBAU  OF  Entomology, 
WasUngton,  D.  C,  March  g7, 1911. 
Sm:  I  have  the  honor  to  transmit,  for  publication,  a  paper  dealing 
with  the  danger  of  the  general  establishment  throughout  the  United 
States  of  the  gipsy  moth  and  the  brown-tail  moth,  which  have  been 
during  the  preceding  two  years,  and  are  again  the  present  year, 
imported  from  European  countries  on  nursery  stock  and  widely  dis- 
tributed in  the  United  States.  While  every  effort  has  been  made  to 
examine  and  disinfect  such  imported  stock,  it  is  by  no  means  certain 
that  all  of  the  infested  shipments  have  been  reported  and  examined 
by  inspectors,  especially  as,  in  the  absence  of  any  law,  all  reports  and 
work  of  tlus  kind  are  more  or  less  voluntary.  There  is,  therefore,  con- 
siderable danger  that  the  brown-tail  moth,  or  perhaps  the  gipsy 
moth,  has  already  become  established  in  one  or  more  interior  points. 
Tlus  paper  gives  a  record  of  the  infested  importations  during  the 
last  two  years  and  descriptions  of  nursery  conditions  in  Europe, 
showing  the  nature  of  the  infestation  there,  and  concludes  with  a 
brief  description,  with  illustrations,  of  the  two  moth  pests  which  are 
now  being  thus  imported.  The  publication  is,  therefore,  a  warning 
to  users  of  such  imported  stock*  and  gives  descriptions  and  figures 
enabling  the  prompt  recognition  of  either  of  these  pests  wherever  they 
may  become  established. 

The  nonexistence  of  a  general  law  providing  for  the  reporting  of 
all  imported  stock  and  for  uniform  and  thorough  inspection  and  dis- 
infection of  such  stock  makes  it  highly  desirable  that  the  information 
here  given  should  be  made  promptly  available  and  widely  distributed. 
I  recommend  its  publication  as  a  Farmer's  Bulletin. 
Respectfully, 

L.  O.  Howard, 
Entomologist  and  Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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DANGER  OF  GENERAL  SPREAD  OF  THE  GIPSY  AND 
BROWN-TAIL  MOTHS  THROUGH  IMPORTED  NURSERY 
STOCK.  

HfTBODirCTIOB^. 

Winter  nests  of  the  brown-taD  moth,  each  filled  with  hundreds  of 
young  larvae,  and  occasional  egg  masses  of  the  gipsy  moth  have  been 
brought  into  the  United  States,  the  former  in  enormous  numbers,  dur- 
ing 1909-10  on  imported  nursery  stock,  and  the  importations  for  the 
season  of  191 1  are  again  bringing  in  these  brown-tail  moth  nests.  This 
infested  stock,  coming  largely  from  nurseries  in  northern  France,  has 
been  scattered  widely  over  the  United  States  east  of  the  Rocky  Moun- 
tains, and  while  every  effort  has  been  made  to  trace  these  importa- 
tions and  inspect  and  disinfect  them  the  probability  of  many  unre- 
ported shipments  or  inefficient  inspection  is  very  great. 

A  general  warning  is  therefore  given  to  aM  users  of  such  imported 
plant  stock,  namely,  to  nurserymen,  fruit  raisers,  and  purchasers  of 
ornamentals  for  city  or  park  planting,  to  keep  aU  such  imported  stock 
under  strict  waich  to  see  that  these  pests  do  not  develop. 

As  an  aid  in  this  direction  this  bulletin  has  been  prepared.  It 
gives  a  record  of  the  infested  importations  of  the  past  two  years,  a 
review  of  the  nursery  conditions  in  Europe  showing  the  nature  of 
contamination  there,  and  a  brief  description,  with  illustrations,  of  the 
two  moth  pests  which  are  now  being  imported  and  widely  distributed. 

IMPOBTATIOirS  OF  DTFESTED  HUBSEBT  STOCK   OF  1909-1911. 

Space  will  not  be  taken  to  give  the  details  of  the  shipment  and  dis- 
tribution of  infested  nursery  stock  during  these  years.  Some  idea  of 
the  situation  can  be  gained,  however,  from  the  following  brief  sum- 
mary of  importations,  drawn  largely  from  the  annual  reports  of  the 
Bureau  of  Entomology  by  Dr.  Howard  for  the  two  years  in  question. 

BBOWK-TAIL  MOTH  NESTS  IMPOBTED  IN   1909. 

Early  in  1909  it  was  discovered  that  nests  of  the  brown- tail  moth, 
filled  with  himdreds  of  small  hibernating  larvae,  were  being  introduced 
into  this  country  on  imported  European  nursery  stock — chiefly  from 
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northern  France — and  distributed  into  many  States.  These  brown- 
tail  moth  nests  were  first  reported  in  connection  with  a  consignment 
of  seedlings  shipped  from  Angers,  France,  to  New  York.  The  nests 
were  discovered  by  the  New  York  State  inspector,  and  the  informa- 
tion was  communicated  to  the  Bureau  of  Entomology  by  the  com- 
missioner of  agriculture  of  that  State. 

A  little  later  information  came  from  Ohio  that  the  winter  nests  of 
the  brown-tail  moth  had  been  found  on  seedlings  imported  into  that 
State  from  the  same  locality  in  France. 

Warning  letters  were  promptly  sent  out  by  Dr.  L.  O.  Howard,  chief 
of  the  Bureau  of  Entomology,  to  the  different  entomologists,  and  special 
arrangements  were  made  with  the  customs  oflSce,  through  the  kindness 
of  the  Secretary  of  the  Treasury,  and  by  agreement  with  the  railroads,  so 
that  this  bureau  was  to  be  informed  of  all  cases  of  plants  received  at 
customs  or  subsequently  handled  by  the  principal  railroad  companies. 
By  this  means  the  receipt  and  ultimate  destination  was  ascertained 
of  much  of  the  imported  stock  of  that  year.  This  information  was 
transmitted  to  the  State  inspectors  and  other  competent  persons  near 
the  points  of  ultimate  destination  of  such  packages  and  an  effort  was 
made  to  have  all  such  imported  material  inspected. 

Information  was  secured  concerning  nearly  800  shipments,  divided 
among  35  different  States.  In  shipments  to  15  of  these  States, 
namely,  Alabama,  Georgia,  Illinois,  Iowa,  Kansas,  Kentucky,  Mary- 
land, Massachusetts,  Missouri,  Nebraska,  New  Jersey,  New  York, 
North  Carolina,  Ohio,  and  Pennsylvania,  nests  of  the  brown-tail  moth 
were  found,  ranging  in  number  from  one  nest  to  many  nests  in  each 
shipment.  These  brown-tail  nests — Uttle  webbed  packets  of  leaves 
containing  the  very  small  hibernating  larvae  to  the  number  of  300  or 
400  in  each  nest — were  found  on  the  seedling  and  other  nursery  stock 
in  enormous  numbers,  some  7,000  nests  (approximately  2,800,000 
larvae)  being  found  in  shipments  to  New  York  State  alone. 

In  one  locality  in  Ohio  an  eg^  mass  of  the  gipsy  moth  was  found 
and  Prof.  P.  J.  Parrott,  of  the  New  York  Experiment  Station,  at 
Geneva,  N.  Y.,  found  another  important  European  fruit  pest  (Hypo- 
nomeuta  padella)^  which  had  probably  been  introduced  on  these 
same  French  seedlings. 

BBOWN-TAIL  MOTH  KBSTS  IMPOBTBB  IN  1910. 

In  view  of  the  dangerous  conditions  of  the  shipments  of  1909,  a 
strong  effort  was  made  on  the  part  of  Dr.  Howard  to  have  the  French 
authorities  provide  for  the  competent  iuspection  and  disinfection  of 
material  preliminary  to  the  shipping  season  of  1910.  In  spite  ol 
promises  of  the  authorities  that  such  inspection  would  be  made,  the 
shipments  of  nursery  stock  from  France  in  1910  again  brought  to 
this  country  enormous  quantities  of  nests  of  the  brown-tail  moth. 
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filled  with  the  one-fourth  grown  larvae.  Moreover,  one  shipment  of 
nursery  stock  from  Belgium  to  Louisiana  contained  an  egg  mass  of  the 
gipsy  moth. 

All  of  this  imported  European  stock  was  again  followed  up  as  far 
as  possible  in  accordance  with  the  arrangement  of  the  previous  year 
with  the  customs  officers  and  by  agreement  with  the  railroads,  and 
all  reported  shipments  were  inspected  at  their  destination. 

Of  the  shipments  of  1910  not  less  than  291  different  lots  were 
found  to  be  infested  with  nests  of  the  brown-tail  moth.  These  went 
to  the  following  States:  Colorado,  Connecticut,  Georgia,  Illinois, 
Indiana,  Kansas,  Louisiana,  Michigan,  Montana,  New  Jersey,  New 
York,  Ohio,  and  Virginia. 

BBOWN-TAH.  MOTH  NESTS  IMPOBTED  IN  1911. 

As  a  result  of  a  thorough  investigation  of  European  conditions, 
which  will  be  described  later,  a  much  better  effort  during  the  last 
year  has  been  made,  notably  in  France  and  Belgium,  to  improve  the 
conditions  of  export  stock,  and  as  a  result  the  importations  of  the 
present  season  of  1911  so  far  have  shown  a  very  notable  improvement 
in  amount  of  infestation.  Nevertheless,  the  imported  stock  still 
shows  occasional  infestation,  and  such  infested  stock  is  being  widely 
distributed.  The  danger  as  the  infestation  becomes  less  general  is 
perhaps  just  as  great  or  even  greater  from  the  very  natural  lessening 
of  care  or  greater  haste  which  will  be  given  to  examinations,  and  one 
overlooked  nest  or  egg  mass  is  quite  sufficient  to  establish  these  pests. 

BECOBDS  OF  DISTBIBITTION  OF  THE  IMPOBTED  VUBSEBT 

STOCK  INCOMPLETE. 

Nursery  stock  imported  by  dealers  and  sent  direct  in  bond  to  des- 
tination is  probably  all  reported  and  subsequently  examined.  Much 
of  the  imported  nursery  stock  is,  however,  handled  by  customs 
brokers  or  receiving  agents  in  New  York,  and  the  different  packing 
cases  are  so  marked  that  these  distributing  agents  know  where  to 
send  them,  and  they  are  distributed  widely  over  the  country,  often 
in  bond,  without  being  examined  in  New  York,  and  often  without  any 
record  being  made  of  such  shipment  or  final  destination.  As  pointed 
out  by  Dr.  Howard  in  his  testimony  before  the  House  Conmiittee  on 
Agriculture,  much  of  such  nursery  stock  which  enters  at  the  port  of 
New  York  and  is  thence  distributed  in  original  packages  the  Govern- 
ment has  been  able  to  trace  through  the  courtesy  of  the  railroads, 
in  addition  to  the  regular  arrangement  with  the  customs  office  to 
advise  the  Department  of  Agriculture  on  the  receipt  of  such  stock. 
Nevertheless,  the  information  gained  from  the  customs  office  is  evi- 
dently incomplete,  as  very  often  the  railroad  companies  report  the 
handling  of  stock  of  which  no  advice  has  been  gained  by  the  customs 
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office,  and,  on  the  other  hand,  material  is  reported  by  the  customs 
office  which  is*  not  reported  by  the  railroad  companies.  For  this 
reason  there  is  no  certainty  that  all  of  the  imported  stock  is  reported, 
and  undoubtedly  some  of  it  is  miscellaneously  distributed  and  never 
is  examined  at  all.  This  condition  of  affairs,  from  local  ex{>erience 
in  his  State,  was  strongly  brought  out  by  Dr.  J.  B.  Smith,  ento- 
mologist of  New  Jersey,  in  his  testimony  before  the  House  Commit- 
tee on  Agriculture. 

Dr.  Smith  also  called  attention  to  two  other  features  of  the  im- 
portation of  nursery  stock  which  have  an  important  bearing  on  the 
entrance  of  such  pests  as  the  gipsy  moth  and  the  brown-tail  moth. 
The  first  of  these  relates  to  the  importation  by  large  department 
stores  of  New  York,  Philadelphia,  and  Washington,  and  in  large 
interior  towns,  of  inferior  stock  of  ornamental  plants,  roses,  and  even 
fruit  trees,  massed  down  under  enormous  pressure  in  large  boxes, 
thousands  of  plants  in  a  single  case.  This  largely  worthless  and 
often  infested  stock  is  distributed  by  these  agencies  at  a  very  low 
price,  or  is  given  to  the  customers,  and  goes  in  small  parcels  here 
and  there  where  it  can  not  be  followed,  and  necessarily  entails  the 
greatest  risk  of  the  introduction  of  dangerous  pests  and  plant  dis- 
eases. It  is  almost  impossible  to  make  any  proper  examination  of 
such  material  even  when  its  importation  and  destination  are  reported. 
Some  of  these  shipments  contain  hundreds  of  thousands  of  plants, 
so  that  the  chances  of  overlooking  infestation  are  exceedingly  great. 

The  other  condition  referred  to  by  Dr.  Smith  is  the  importation 
by  private  persons,  owners  of  large  estates,  or  head  gardeners,  of 
greater  or  less  quantities  of  ornamental  and  floral  stock,  such  miscel- 
laneous importations  being  very  difficult  to  get  advice  of,  and  un- 
doubtedly many  of  them  are  never  reported  or  inspected. 

COlfDITIOHS  DT  THE  DISTBICT  OF  COLXTHBIA* 

A  recent  and  very  undesirable  development  in  the  introduction  of 
foreign  nursery  stock  has  come  to  hght  in  Washington,  D.  C,  and 
probably  is  occurring  in  other  large  cities.  In  the  latter  part  of 
March  it  was  learned  that  a  large  shipment  of  miscellaneous  orna- 
mental stock  had  been  made  by  a  Dutch  nursery  firm  to  a  local 
auctioneer,  to  be  sold  under  the  hammer,  and,  on  the  authority  of  the 
auctioneer  in  question,  without  previous  arrangement.  This  new 
development  seems  to  have  arisen  from  an  experience  of  the  previous 
year  (1910),  where  a  shipment  of  stock  was  refused  by  the  consignee 
and  was  turned  over  to  this  same  auctioneer  for  sale.  The  results 
were  evidently  sufficiently  satisfactory  to  lead  the  Holland  fiirm  to 
make  the  shipment  of  stock  this  year  direct  to  the  auctioneer,  on  the 
chance  of  a  profitable  sale. 
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The  situation  in  the  District  of  Columbia  is  probably  the  worst 
in  the  United  States,  inasmuch  as  there  is  no  law  whatever  which 
authorizes  the  examination  or  inspection  of  nursery  stock  imported 
into  the  District.  Examination  of  stock  imported  by  local  depart- 
ment stores,  by  nurserymen,  and  that  sent  for  auction,  as  noted  above, 
can  be  made  only  by  officials  of  the  Department  of  Agriculture 
through  the  courtesy  of  these  diflFerent  receivers  of  such  stock.  Very 
often  such  courtesy  is  scant,  or  refusal  is  made  to  open  up  the  stock 
or  separate  it  so  that  it  can  be  properly  examined.  Such  stock, 
when  reported,  has,  however,  been  as  thoroughly  inspected  as  con- 
ditions permitted.  It  is  sold  to  a  multitude  of  purchasers,  many  of 
whom  reside  in  near-by  points  in  "Virginia  and  Maryland,  and  thus 
finds  entry  into  these  States  without  the  knowledge  of  the  State 
officials. 

VATUBE  OF  nr SPECnOH  AiafD  LIKELIHOOD  OF  LOCAL 

DTFESTATIOH. 

As  already  indicated,  the  principal  function  of  the  Bureau  of 
Entomol<^y  has  been  to  get  as  complete  information  of  importations 
as  possible  and  transmit  this  information  to  the  State  inspectors, 
where  such  existed,  of  the  several  States.  In  some  instances, 
where  no  local  means  of  inspection  was  available,  the  imported 
material  was  inspected  directly  by  agents  of  this  bureau.  In  most 
of  the  States  receiving  infested  goods  the  inspection  made  was  con- 
scientious and  thorough.  In  some  instances,  however,  the  inspection 
was  undoubtedly  indifferent  or  worthless.  This  is  illustrated  by  the 
fact  that  material  received  by  a  large  Missouri  nurseryman,  and  on 
his  own  statement  "carefully  inspected,"  was  reshipped  by  him  to 
Maryland,  still  infested  with  the  brown-tail  moth. 

The  condition  of  the  imported  nursery  stock  is  such  as  to  make 
inspection  difficult  and  also  to  render  it  practically  impossible  to 
be  absolutely  sure  that  the  inspection  has  resulted  in  the  detection 
and  destruction  of  all  larvae.  The  nests  themselves  are  sufficiently 
prominent  to  be  easily  seen  if  the  masses  of  thousands  of  plants 
in  a  case  are  properly  separated  so  that  each  can  be  given  indi- 
vidual examination.  This  means,  however,  a  lot  of  time  and  abso- 
lute conscientiousness  on  the  part  of  the  inspector. 

Many  of  the  nests,  however,  in  the  process  of  packing  and  unpack- 
ing become  broken  and  the  minute  larvae  are  scattered  more  or  less 
through  the  seedling  stock  and  also  in  the  packing  material.  Under 
these  conditions,  the  chance  of  larvae  being  overlooked  by  the 
inspector  is  very  great.  It  by  no  means  follows,  therefore,  that 
even  where  material  is  located  and  inspected  the  brown-tail  moth 
and  perhaps  other  pests  have  not  been  introduced.     Furthermore, 
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the  unpacking  is  done,  in  many  nurseries,  in  the  open,  in  close 
proximity  to  growing  nursery  or  ornamental  stock,  and  the  pack- 
ing straw  and  wrappings  are  piled  about  and  touching  growing  or 
heeled-in  trees,  so  that  plenty  of  opportunity  may  exist  for  the 
moth  larvae,  in  such  packing  material  or  otherwise  scattered,  to 
find  lodgment  and  opportimity  for  development. 

There  is  also,  in  addition  to  the  difficulties  experienced  in  actual 
inspection,  the  very  large  risk,  already  indicated,  that  many  ship- 
ments are  not  inspected  at  all. 

The  fact  that  the  brown-tail  moth  or  any  other  pest  does  not 
develop  immediately  in  the  regions  where  these  infested  shipments 
are  opened  is  no  indication  that  such  pests  have  not  been  intro- 
duced and  that  they  will  not  eventually  become  established.  When 
in  very  scanty  numbers,  they  are  inconspicuous  enough  to  be  easily 
overlooked  for  a  number  of  years,  as  was  illustrated  in  the  case 
of  the  gipsy  moth  near  Boston,  which  remained  slowly  increasing 
for  over  20  years  before  it  came  to  public  notice.  The  brown-tail 
moth,  brought  in  on  roses,  probably  from  Holland,  about  1890, 
also  had  become  thoroughly  established  over  quite  a  large  area 
before  it  was  recognized,  in  1897,  as  a  new  pest.  The  latter  case 
is  all  the  more  instructive  because  the  brown-tail  moth  was  devel- 
oping in  the  very  region  which  was  then  being  thoroughly  exam- 
ined every  year  for  the  gipsy  moth.  It  may  well  be  possible,  there- 
fore, that  either  the  brown-tail  moth  or  the  gipsy  moth  is  now  slowly 
gaining  headway  at  difiFerent  points  in  one  or  more  States  as  a  result 
of  the  shipments  of  infested  material  of  1909  and  1910. 

SIONIFICAVCE  OF  IMPOBTATIOHS  OF  190»-1911. 

It  is  scarcely  necessary  to  comment  on  the  tremendous  danger 
which  the  importations  of  nursery  stock  of  the  last  three  seasons 
have  brought  to  this  country.  The  enormous  cost  of  the  gipsy 
moth  and  the  brown-tail  moth  in  New  England  is  now  well  known. 
Throughout  the  infested  districts  of  New  England  orchards  have 
been  completely  destroyed  and  forests  largely  obliterated,  and  even 
where  woodlands  and  parks  have  been  protected  at  an  enormous 
expense  their  beauty  and  value  have  been  vastly  lessened. 

Massachusetts  has  spent  millions  of  dollars  in  an  effort  to  control 
these  pests,  and  with  their  spread  to  other  States  the  work  of  con- 
trol has  been  taken  up  in  these  also.  The  National  Grovemment 
has  been  asked  to  come  to  the  rescue,  and  is  now  appropriating 
$300,000  a  year  in  the  mere  attempt  to  check  the  distribution  of 
these  pests  along  the  principal  highways.  Massachusetts  and  the 
other  infested  New  England  States  are  now  spending  more  than 
a  miUion  dollars  a  year  in  control  work.    In  spite  of  these  efforts 
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and  this  enormous  expenditure  the  gipsy  moth  and  the  brown-tail 
moth  are  steadily  spreading  in  New  England  and  great  damage  is 
experienced  from  them  yearly.  Extermination  is  entirely  out  of 
the  question,  and  all  these  expenditures  must  go  on  indefinitely  at 
a  probably  increasing  rate,  imless  some  natural  check  by  means  of 
parasites  can  be  brought  about. 

In  addition  to  the  great  destructiyeness  of  these  pests  to  orchards 
and  forests,  their  establishment  in  any  suburban  residential  district 
means  an  enormous  depreciation  in  property  values,  as  is  now  illus- 
trated about  the  city  of  Boston,  and  very  notably  lessens  the  attrac- 
tiveness of  coast  or  mountain  summer  resorts.  The  north  shore 
towns  of  Massachusetts  and  lower  Maine  resorts  have  already  felt  this 
influence,  and  for  such  regions  as  the  Catskills  or  Adirondacks  the 
establishment  of  these  pests  would  be  most  disastrous,  inasmuch  as 
control  over  such  extended  forested  mountains  is  practically  impos- 
sible. 

When  it  is  realized  that  these  two  pests  have  been  widely  distributed, 
on  imported  nursery  stock,  in  22  States  during  the  years  of  1909  and 
1910,  and  are  now  coming  in  on  imported  stock  from  France  and 
Belgium,  the  danger  to  the  whole  country  is  fully  apparent,  and  this 
danger  appUes  to  every  orchard  and  to  every  owner  of  private  grounds 
and  also  to  our  entire  forest  domain.  The  tax  from  these  pests,  should 
they  gain  foothold  throughout  the  country,  as  measured  by  the  eating 
cost  in  New  England,  is  almost  beyond  estimate. 

EFFECT  OF  THE  BBOWV-TAIL  MOTH  OH 


In  addition  to  the  great  monetary  loss,  the  brown-tail  moth  exercises 
a  very  ^  deleterious  effect  on  health.  The  hairs  which  cover  the 
caterpillars  of  this  moth  are  strongly  nettling,  and  not  only  are  they 
so  from  accidental  contact  with  a  caterpillar  which  may  fall  on 
clothes,  face,  neck,  or  hands  from  an  infested  tree,  but  also  from  the 
myriads  of  hairs  which  are  shed  by  these  caterpillars  when  they  trans- 
form to  the  chrysalis  state.  The  latter  fall  and  find  lodgment  on 
clothing,  or  collect  on  the  face,  neck,  or  hands,  and  frequently  cause 
very  disagreeable  and  extensive  nettUng,  the  eflfects  of  which  may  last 
for  months.  Breathed  into  the  lungs  they  may  cause  inflammation 
and  become  productive  of  tuberculosis.  The  brown-tail  rash  is  well 
known  throughout  the  regions  infested  in  New  England  and  thou- 
sands have  suffered  from  it.  All  of  the  assistants  who  have  been 
connected  with  the  Government  work  with  these  pests  in  the  New 
England  States  have  been  seriously  poisoned.  Two  of  them  have  had 
to  give  up  their  work  and  go  to  the  Southwest  to  attempt  to  recover 
from  pulmonary  troubles  superinduced  by  the  irritating  hairs  of  the 
brown-tail  moth,  and  the  death  of  one  man  employed  on  the  work  was 
due  to  severe  internal  poisoning  contracted  in  field  work  against  larvae. 
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This  insect  is,  therefore,  a  most  undesirable  neighbor,  even  if  it  were 
not  responsible  for  great  injury  to  orchards  and  ornamental  trees. 

CHARACTEB  ASB   VALUE  OF  IMPOBTED  VUBSEBT  STOCK. 

The  actual  value  of  the  importations  of  nursery  stock  which  is 
thus  jeopardizing  the  entire  fruit  and  forest  interests  of  this  country, 
as  declared  at  customs  during  the  years  1907  and  1908,  of  which  we 
have  tabulated  records,  is  about  $350,000  annually,  but  Uttle  more 
than  the  sum  which  the  United  States  Government  is  spending  every 
year  in  an  endeavor  to  eliminate  the  spread  of  the  gipsy  moth  and  the 
brown-tail  moth,  and  one-third  the  sum  which  the  New  England 
States  are  spending  annually  in  an  attempt  to  control  these  pests. 

The  major  part  of  the  imported  stock  consists  of  seedling  apple, 
pear,  plum,  and  cherry  from  north  France.  There  is  also  consid- 
erable importation  of  ornamental  and  flowering  plants,  shrubs,  and 
trees.  The  latter  is  purely  commercial,  and  comes  in  very  largely 
for  the  reason  that  it  can  be  produced  more  cheaply  abroad  than  in 
this  coimtry.  Of  the  seedling  stock,  it  is  claimed  by  nurserymen 
that  the  imported  plum,  cherry,  and  quince  stock  particularly  is 
much  better  material  for  grafting  purposes  than  home-grown  seed- 
lings. In  the  case  of  the  apple  seedlings,  however,  the  great  mass 
of  such  stock  is  still  produced  in  this  coimtry  and  can  undoubtedly 
be  just  as  well  produced  here,  if  not  better,  than  in  France  or  else- 
where in  Europe. 

The  stock  of  the  last  two  years  which  has  been  most  infested  has 
come  from  northern  France,  accumulated  from  various  smaller  or 
larger  nurseries,  including  a  French  seedling  agency,  managed  by 
an  American  corporation  composed  largely  of  New  York  nurs§rymen. 

If ,  as  is  claimed,  some  of  this  seedling  stock  is  better  than  any  that 
can  be  produced  in  this  country,  it  becomes  all  the  more  imperative 
that  such  stock,  or  all  imported  stock,  should  be  subject  to  rigid 
inspection,  and  that  every  possible  means  should  be  taken  to  safe- 
guard this  coimtry  from  the  further  establishment  of  these  two  very 
dangerous  insect  pests. 

EXJEOPEAV  VimSEBT  COHDITIOHS. 

During  the  summer  of  1909,  and  also  again  in  1910,  Dr.  Howard, 
who  was  in  Europe  principally  to  supervise  the  introduction  of 
parasites  for  the  gipsy  and  brown-tail  moths  into  Massachusetts, 
made  a  careful  inspection  of  the  nursery  regions  of  Holland,  Bel- 
giiun,  and  northern  France,  and  also  England. 

The  writer  was  in  Europe,  on  a  personal  trip,  in  the  sunmier  of 
1909,  and  made  an  examination  of  similar  conditions  in  Holland, 
Belgium,  and  parts  of  Germany. 
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Holland  probably  presents  the  cleanest  bill  of  health  in  the  matter 
of  insect  pests,  and  particularly  of  the  gips}^  moth  and  brown-tail 
moth.  This  comxtry  enjoys  a  good  inspection  service,  and  all  Dutch 
nurseries  are  carefully  inspected  twice  each  year,  so  there  is  proba- 
bly less  danger  now  from  shipments  from  Holland  than  from  any 
other  coimtry. 

Belgium,  in  1909,  was  in  very  bad  condition,  and  the  writer  found 
the  brown-tail  moth  more  abundant  there  than  he  had  ever  seen  it, 
hedge  rows  often  being  plastered  with  the  winter  nests.  One  such 
row  the  writer  noted  was  only  a  few  miles  from  the  border  of  Hol- 
land and  within  easy  flight  of  the  moths  to  large  Dutch  nurseries. 
Belgium  has,  however,  since  September,  1909,  established  an  inspec- 
tion service,  applying  only  to  nurseries  exporting  to  America  and 
limited  to  field  examination,  twice  yearly,  of  growing  stock.  While 
a  distinct  improvement,  the  inspection  as  indicated  is  still  inade- 
quate, as  shown  by  much  infested  stock  still  coming  to  this  country 
under  ofl&cial  certificate. 

In  France,  in  1909,  Dr.  Howard  foimd  no  governmental  inspec- 
tion system  of  nurseries.  The  certificates  attached  to  shipments 
of  nursery  stock  received  in  this  coimtry  from  France  were  signed, 
as  a  rule,  by  men  connected  with  agricultural  schools,  and  probably 
in  the  case  of  most  of  the  certificates  the  stock  had  never  been  seen 
by  the  expert.  The  general  infestation  of  the  stock  coming  from 
France  to  this  coimtry  during  the  last  two  years  made  it  abundantly 
plain  that  these  certificates  were  absolutely  valueless. 

Dr.  Howard  foimd  that  nursery  stock  for  export  was  in  many 
cases  grown  in  the  vicinity  of  hedges  and  trees  infested  with  the 
brown-tail  moth  and  gipsy  moth  and  other  injurious  insects  not  yet 
introduced  into  the  United  States,  and  no  special  precautions  were 
being  taken  by  the  nurserymen  to  prevent  the  infestation  of  export 
stock  by  injurious  insects.  The  brown-tail  moth  nests  are  so  char- 
acteristic and  noticeable  that  it  is  only  by  absolute  indifference  on 
the  part  of  French  exporters  that  they  are  packed  for  shipment 
without  removal. 

As  a  result  of  the  agitation  of  1909,  the  French  exporters  promised 
to  take  all  possible  precautions,  and  the  French  ministry  of  agri- 
culture promised  to  found  a  governmental  inspection  service.  The 
Chamber  of  Deputies,  however,  failed  to  pass  the  inspection  law 
proposed  by  the  ministry  of  agriculture,  and,  as  already  noted,  the 
condition  of  the  '^inspected  material"  of  1910  was  no  better  than 
in  the  previous  year. 

The  director  of  agriculture  of  France,  however,  continued  to  urge 
the  need  of  a  plant-inspection  service  for  export  nursery  stock,  and 
early  in  November  of  1910  this  department  was  advised,  through 
the  Department  of  State  and  the  ambassador  of  France  to  the  United 
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States,  of  the  final  establishment  of  such  service.  Later  the  details 
of  the  law  were  communicated  to  Dr.  Howard  by  Dr.  Paul  Marchal, 
who  is  chai^d  with  its  execution. 

Dr.  MarchaFs  high  reputation  gives  a  guarantee  of  thoroughness, 
and  a  great  improvement  has  actually  taken  place  in  the  condition 
of  the  nursery  stock  coming  from  France.  The  rank  infestation  of 
1909-10  has  given  place  to  moderate  infestation  of  1911,  but  there 
is  still  decided  room  for  betterment. 

In  England  Dr.  Howard  found  that,  as  in  France,  there  was  no 
governmental  nursery  inspection.  The  nursery  conditions  there  are 
somewhat  better  than  in  France,  but  the  brown-tail  moth  and  other 
injurious  insects  which  might  easily  be  imported  on  nursery  stock 
occur  in  England.  The  officials  of  the  Government  had  the  estab- 
lishment of  a  governmental  inspection  service  under  consideration, 
and  were  willing  to  establish  such  a  service,  but  stated  that  the 
demand  for  it  must  come  from  British  nurserymen.  An  attempt  was 
therefore  made  by  Dr.  Howard  to  get  these  interests  to  ask  for  such 
service,  and,  while  no  action  has  yet  been  taken,  it  seems  probable 
that  the  English  Grovemment  will  move  in  this  direction. 

IMPOBTATIOH  OF  KEFTJSE  STOCK. 

The  fact  that  all  the  continental  countries  of  Europe  have  enacted 
very  strict  inspection  and  quarantine  laws  relating  to  the  entrance 
into  their  territories  of  nursery  stock,  or  other  living  plant  materials, 
operates  very  imfavorably  for  this  country,  where  there  is  no  bar  to 
the  entrance  of  any  stock,  however  worthless,  or  insect-infested,  or 
diseased.  As  a  result,  the  United  States  receives,  in  addition  to 
fairly  good  nursery  stock  brought  in  by  reUable  importers,  a  great 
mass  of  refuse  stock,  imported  under  the  worst  conditions,  massed 
in  vast  quantities  in  large  packing  cases,  at  best  in  poor  condition 
and  often  diseased  or  insect-infested.  The  United  States  thus 
becomes  a  sort  of  dumping  ground  for  material  which  could  not  find 
sale  in  Europe.  Much  of  this  worst-quaUty  stock  is  that  referred  to 
elsewhere  as  being  imported  by  department  stores  of  our  larger  cities, 
and  also  by  unscrupulous  nurserymen  who  are  careless  of  their 
own  reputations  and  the  interests  of  their  customers.  * 

HECESSITT  OF  QXTAKAirTnrE  LEOISLATIOH. 

The  necessity  of  National  quarantine  to  prevent  the  general  intro- 
duction of  such  dangerous  insect  pests  as  those  discussed  in  this 
bulletin,  and  also  of  equally  dangerous  plant  diseases,  has  long  been 
recognized. 

The  need  of  legislation  is  much  increased  by  the  fact  that  the 
United  States  is  the  only  great  power  without  protection  from  the 
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importation  of  insect-infested  or  diseased  plant  stock.  Referring 
to  European  powers  only,  Austria-Hungary,  France,  Germany,  Hol- 
land, Switzerland,  and  Turkey  prohibit  absolutely  the  entry  from 
the  United  States  of  all  nursery  stock  whatever.  Furthermore,  our 
fruits  are  admitted  to  these  countries  only  when  a  most  rigid  exami- 
nation shows  freedom  from  insect  infestation.  Most  of  the  other 
European  countries  have  strict  quarantine  and  inspection  laws,  and 
the  same  is  true  of  important  English  and  other  colonial  possessions. 

A  properly  enforced  quarantine  inspection  law  in  the  past  would 
have  excluded  many,  if  not  most,  of  the  foreign  insect  enemies  which 
are  now  levying  an  enormous  tax  upon  the  products  of  the  farms, 
orchards,  and  forests  of  this  country.  Fully  50  per  cent  of  the  insect 
pests  in  this  country  are  of  foreign  origin,  and  new  important  foreign 
pests  are  becoming  established  practically  every  year. 

It  is  of  the  greatest  importance,  therefore,  that  an  adequate  inspec- 
tion and  quarantine  law  be  passed  at  the  earliest  moment. 

BRIEF   DESCBIPTIOH    OF   THE    DIFFEBEHT    STAGES    OF   THE 

OIPST  AND  BBOWV-TAH  MOTHS. 

THE  GIPSY  MOTH. 

The  gipsy  moth  {Poriheiria  dispar  L.)  is  an  European  pest  which 
was  accidentally  introduced  into  Massachusetts  nearly  40  years  ago, 
and  has  since  spread  rather  slowly,  being  still  confined  to  the  eastern 
part  of  Massachusetts  and  Rhode  Island,  the  southern  part  of  New 
Hampshirei  and  to  more  or  less  isolated  localities  in  eastern  Connect- 
icut and  southwestern  Maine. 

The  presence  of  this  insect  was  first  discovered  in  Boston  in  1889, 
and  the  State  of  Massachusetts  Tor  a  number  of  years  kept  up  a 
vigorous  effort  to  exterminate  the  insect,  making  large  appropriations 
therefor.  This  work  was  abandoned,  however,  in  1900,  but  the  con- 
ditions soon  became  so- bad  that  appropriations  were  again  made  in 
1905,  and  have  since  been  continued  annually..  In  spit.e  of  the  work 
of  that  State,  the  situation  became  so  serious  that  the  National  Gov- 
ernment, particularly  on  the  groimd  of  the  great  danger  that  these 
pests  would  soon  spread  to  other  States,  was  called  upon  to  assist, 
and  since  1907  Congress  has  been  making  annual  appropriations  to 
aid  in  the  work  of  control.  The  amount  of  this  appropriation  is  now 
$300,000  annually. 

The  destructive  work  of  the  gipsy  moth  has  been  referred  to  in 
the  forgoing  portions  of  this  bulletin.  A  brief  sketch  is  here  given 
of  the  life  history  and  habits  of  the  insect  with  photographs  to  aid 
anyone  in  promptly  recognizing  it  should  it  appear  in  new  localities. 

The  gipsy  moth  has  a  wide  distribution  throughout  middle  and 
southern  Europe,  northern  Africa,  and  Asia,  including  Japan.    In  a 
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lartre  portion  of  the  Old  World  range  of  the  gipsy  moth  it  is  occasion- 
ally abundant  and  injurious,  but  as  a  rule  it  is  held  in  check  by 
parasites  and  natural  enemies,  and  in  no  instance  have  there  been 
such  continuous  and  disastrous  depredations  as  those  exhibited  in 
Massachusetts  and  more  recently  in  the  adjacent  New  England 
States.' 

European  outbreaks  usuaHj-  terminate  in  two  or  three  years. 
Nevertheless  in  recent  years  in  Europe  and  Asia  exceptional  out- 
breaks have  occurred  in  which  thousands  of  acres  of  forests  have 
been  completely  denuded,  and  where  such  denudation  has  been 
repeated  for  two  or  three  years  in  succession  euormous  areas  have 
been  found  covered  with  dead  and  dying  trees. 

The  following  description  of  the  differMit 
stages  and  habits  of  the  insect  is  reproduced 
from  Farmers'  Bulletin  275  (pp.  12  to  15): 
Bescriptioii  of  tlie  different  stages  of  the  insect. 

The  ens. -'The  ^ge  of  the  gipey  moth  mre  laid  in 
masses  (fig,  1)  of  about  500.  Tfie  individual  ^:g  ie  mi- 
nute, about  the  size  of  a  pinhead,  and  ie  aalmon -colored 
when  first  laid,  but  turns  dark  in  the  couree  of  a  fen 
weeks.  Each  egg  mass  is  yellowish  in  appeonmce  and 
seems  covered  with  hair.  It  is  somewhat  ovul,  being 
one-half  of  an  inch  long  and  about  three-fourths  of  sb 
inch  wide.  During  winter,  from  exposure  to  moisture 
in  the  atmosphere,  it  becomes  dingy  white  in  color. 
Egg  masses  have  been  found  on  bark  of  imported  stock 
during  the  last  two  years,  and  inspectors  ^ould  be  on 
the  lookout  for  them. 

Til*  loTTa,  ta  cMeipBlAi. — The  young  larvse  or  young 
caterpillarH  are  dark  in  color  and  well  furnished  witb 
Fio.  l.-Egg  maaa  of  the  gipsy  ^^^^  haiiB.  The  full-grown  larva  (fig.  2)  is  between  2 
-  ^i^.^T^""'^''  ^^"^  '^^  3  '"'^^^  '""S.  dark  brown  or  sooty  in  color,  with 
two  rows  of  red  spota  and  two  rows  of  blue  spots  along 
tbe  back,  and  with  a  yellowish  but  mther  dim  stripe  between  them.  The  body  gen- 
erally is  clothed  with  long  hairs,  and  sometimes  reKhes  the  length  of  3  inches. 

The  papa. — The  pupa  (flg.  3)  is  not  inclosed  within  &  perfect  cocood,  but  the  full- 
grown  larva  spina  a,  few  threads  of  silk  as  a  sort  of  support  and  cbai^ee  to  the  pupa, 
which  is  dark  reddish  or  chocolate  in  color  and  very  thinly  sprinkled  with  light  reddish 

The  sAnH,  or  mU.— The  male  moth  (Hg.  4)  is  bfonmiA  yeUow  in  color,  sometimes 
having  a  greenish-bmwn  tii^;  it  hw  a  slender  body,  weU4eather«d  antennee,  and  a. 
wing  expanse  of  about  an  inch  and  a  half.  The  forewings  are  marked  with  wavy  zigiag 
darker  lines.     It  flies  actively  all  day  aa  well  as  by  night. 

The  female  moth  (fig.  5)  is  nearly  white,  with  slender  black  antenme,  each  of  thefore- 
wings  marked  with  three  or  four  zigit^,  transverse,  dark  lines,  and  the  outer  bmtlercrf 
both  pairs  of  wings  with  a  seriee  of  bla;b  dots.  The  body  o(  the  female  bso  heavy  as  ta 
prevent  flight. 
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SeoBonal  ffistory. 

Tbe  moths  emeige  from  tlie  pupce  from  the  middle  of  July  to  Qie  middle  of  A.ugiut, 
the  date  varying  coneidembly  ftccording  lo  the  aeaaon.  After  mating  they  live  but& 
abort  time,  and  the  female  diee  alter  depoeiting  her  egga.. 

The  eggs  are  laid  therefore  in  July  and  August.    They  are  depoeited  by  the  motha 
on  the  trunks  of  the  treee  upon  which  ibe  uaterpillare  have  lived,  and  in  fact  UBually 
in  the  vicinity  of  the  place  where  the  femaJe  has  traneformed.    The  caterpillars  befpre 
transforming  frequently  crawl  for  some  distance  from  the  treee  upon  which  they  have 
been  feeding,  and  it  therefore  happens  that  the  e^  maseeewill  befoundonfenceeand 
in  all  aorta  of  protected  situations  in  which  the  caterpillars  hide  during  the  day.    The 
crevices  in  stone  fences  often  contain  very  many  of  these  ^g  masses,  and  knot  holes 
in  old  beee  will  also  contain  many  which  would  not  at  first  be 
discovered.    The  ^g  masses  are  found  also  in  hollow  trees,  in 
crevices  under  rough  bark,  on  shrubbery,  on  buildings.  In  wood- 
pilee,  in  barrels,'  in  boiee,  and  among  rubbish  in  dooryarde. 
Themotheseem  lo  choose  tiie  inner  or  lower  surface  of  an  object 
upon  which  to  lay  their  eggs,  and  therefore  egg  masses  are  placed 
out  of  eight  perhaps  as  often  as  in  eight. 

The  ^gs  hatch  about  May  1,  and  the  young  caterpillare  b^in 
immediately  to  feed,  usually  upon  the  lower  surfaces  of  the 
leavee.  As  they  grow  they  cast  their  skins  several  times,  and 
as  they  become  lai^ger  they  feed  ordy  at  night,  hiding  during  the 
daytime,  usually  in  clusters  on  the  shady  side  of  tree  trunks, 
beneath  large  limbs,  in  holes  in  treee,  under  loose  bark,  and  in 
fact  under  any  near-by  shelter.  It  is  the  habit  of  most^of  them 
to  descend  before  daybreak  upon  the  trunks  of  the  treee  and  to 
seek  tot  such  shelters  as  those  just  indicated,  returning  after 
nigbtbll  to  resume  their  nocturnal  feeding. 

The  larvte  usually  become  full  grown  about  the  1st  of  July, 
and  then  transform  to  pupae.  The  pupte  are  found  in  the  same 
situations  as  those  we  described  for  the  egg  clusters,  but  are 
found  also  in  the  foliage  of  trees  and  shrubs. 

How  the  Insect  Spreads. 

Fig.  2.— FuU-grown 

As  indicated  above,  the  bodies  of  the  females  are  so  heavy  oaterpuiu  of  the 
US  to  prevent  flight.  Therefore  the  insect  must  be  principaUy  «*'"''  ™°'*'-  '''*- 
distributed  while  in  the  caterpillar  or  Iar\-al  condition.  The  cal^  i^t^iio  J*^^ 
erpiilars  are  active  crawlers,  but  asa  ruledo  notmigrate  from  the 

localitiee  where  they  were  bom  except  when  food  is  scarce.  When  young,  and  when 
there  is  hardly  enough  food,  the  larvte  spin  down  from  trees  by  means  of  silken  threads 
and  often  alight  upon  vehicles  of  one  kind  or  another,  and  are  thus  carried  often  for 
great  distances  from  the  place  of  birth.  Trolley  cars,  carriages,  automobiles,  and  bicy- 
cles are  thus  means  of  transportation  almost  un]imit<>d  in  their  poaeibilitiee.  The 
caterpillars  often  crawl  upon  vehicles  which  happen  to  stand  for  any  length  of  time  in 
an  infested  locality,  and  thus  may  be  carried  great  disiautes.  Sometimes  even  pe- 
destrians aid  unwittingly  in  this  distribution,  since  the  caterpillars  may  drop  by  their 
threads  upon  the  garments  of  a  person  passing  under  an  infested  tree. 

The  species  may  be  transported,  loo,  in  the  egg  stage  on  nursery  or  ornamental 
slock,  as  already  noted,  and  it  has  been  showu  that  the  egg  clusters  are  laid  upon  many 
different  kinds  of  ohjecta.  Cord  wood  slacked  and  piled  may  be  carried  away  in  the 
autumn  bearing  many  egg  massea,  and,  if  not  burned  before  summer,  larvee  may  issue 
in  a  new  locality.    Thesamemay  be  said  for  lumber  piles  near  infested  trees.   Freight 
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cais  may  have  been  mdeUacked  Dear  an  iuieeted  place  long  enough  to  pMinit  lajring 
of  the  eggs  upon  them. 

It  ia  by  these  meUtods  that  the  comparatively  rapid  spread  of  the  insect  previously 
noticed,  during  the  years  1900-1905,  is  to  be  e&plained. 

Damage  to  HaittB. 

The  larva  of  the  gipsy  moth  feeds  upon  the  foli^e  of  practically  all  ot«hard  trees, 
all  shade  and  omamentBl  l^^ea,  all  out-of-doot  shrubs,  and  all  forest  trees.  Not  only 
are  the  deciduous  forest  trees  stripped,  but  the  coniferous  trees  as  well.  In  June  and 
July  patches  of  foreets  in  the  infested  territory  are  stripped  of  every  green  le&f  and 
the  trees  appear  aa  bare  aa  in  winter.  After  several  such  consecutive  strippings, 
deciduous  forest  and  shade  treee  are  killed,  but  with  a  coniferous  tree,  such  as  a  pine, 
hemlock,  or  spruce,  one  complete  stripping  will  cause  death.  It  is  this  hct  which 
makes  the  gipsy  moth  so  much  more  seriouB  a  pest  than  the  brown-tail  moth,  and 
the  loss  which  will  result  from  its  spread  into  northern  New  England  will  be  very 
great,  owing  to  the  enormous  coniferous  forest  interesta  in  that  part  of  the  country. 

In  cities  and  towns  the  insect  does  damt^  not  only  by  deetroying  all  vegetation, 
but  byswarmii^  in  numbers  upon  and  about  housee,  frequently  entering  them.    It 

has  been  the  experi- 

sachueetts  that  where 
a  locality  becomes 
thoroughly  infested 
the  value  of  real  es- 
tate rapidly  depreci- 
ates, and  it  becomes  a 
matter  of  difficulty  to 
rent  or  sell  property. 
Among  its  food 
plants  the  gipey  moth 
caterpillar  seems  to 
Fio.8.— PnpaofttaeglpBrmoth.    NBtunualn,    (Pmm Innet Ub )         prefer   apple,    white 

oak,  red  oak|  willow, 
and  elm,  but  those  who  have  studied  it  moat  carefully  in  Massachusetts  say  that 
it  will  OD  occasion  devouralmoet  every  useful  grass,  plant,  flower,  shrub,  vine,  bush, 
garden,  or  field  crop  that  grows  in  the  State. 

THE  BKOWn-TArL  UOTH. 
The  brown-tail  moth  {Euproctis  chrysorrhcea  L.)  was  imported  bj 
a  florbt  in  Somerville,  a  suburb  ot  Boston,  about  20  ;eara  ago, 
probably  on  roses  from  Holland  or  France.  Its  presence  was  not 
discovered  until  1897,  when  it  had  already  gained  such  headway  that 
extermination  was  out  of  the  question,  Since  1907  it  has  rapidly 
spread,  and  its  range  now  includes  much  of  the  coastal  area  of  New 
England,  including  eastern  Rhode  Island,  the  eastern  half  of  Massa^- 
chusetts,  the  eastern  half  of  New  Hampshire,  and  the  southern  half 
of  Maine,  Both  sexes  are  strong  fliers,  and  the  prevailing  winds  dur- 
ing the  flying  season  (July)  have  carried  the  insect  northward  and 
eastward,  rather  than  southward  and  westward.  Moths  of  this 
species  have  been  taken  as  far  away  from  Boston  as  St,  Johns,  New 
Brunswick. 
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Thia  insect  is  a  veiy  serious  enemy  of  orchard,  forest,  and  shade 
trees  and  all  ornamental  shrubbery.  In  Earope  it  has  a  wide  dis- 
tribution, extending  from  England  to  the  Himalayas,  and  as  far 
north  as  Sweden  and  as  far  south  as  Algeria.  It  is  a  well-known 
orchard  peat,  and  for  many  years  laws  have  been  operative  in  Europe 
requiring  the  property  owners  to  clear 
their  trees  of  the  hibernating  nests  of 
this  insect  in  winter. 

The  damage  to  trees  and  shrubs  by 
this  insect  is  often  very  severe.     It  has 
a  special  liking  for  pear  and  apple,  but 
has  a  recorded  list  of  over  80  different 
food  plants.     Thousands  of  fruit  trees 
in  the  vicinity  of  Boston  have  been  killed  by  this  insect,  and  serious 
injury  has  been  done  to  woodlands  and  forests,  not,  however,  equal- 
ing the  damage  by  the  gipsy  moth.     It  does  not  seem  to  attack 
coniferous  trees. 

One  of  the  most  serious  results  of  the  presence  of  the  brown-tail 
is  the  poisoning  of  human  beings  by  the  hairs  shed  by  the  caterpillars, 
discussed  in  an  earher  paragraph  of  this  publication  (p.  11). 

The  following  description  of  the  different  stages  of-the  insect  and 
its  seasonal  history  is  taken  from  Farmers'  Bulletin  264,  which  gives 
a  general  account  of  this  pest,  with  general  methods  of  controlling  it.> 

Deseilptloii  of  the  I>tSer«iit  Stages  of  the  Insect. 

The  eggt. — The  eggs  of  the  brown-tail  moth  are  email  and  globular,  and  are  laid 
in  maeaee  on  the  underside  of  leaves  in  tbe  latt«r  part  of  July.  The  egg  maases  are 
brown  in  color  and  are  covered 
with  hair,  each  mass  contain- 
ing about  300  eggs.  They  are 
much  smaller  than  tbe  egg 
maeaes  of  the  gipsy  moth,  with 
which  they  are  moat  likely  to 
be  confused,  and  average 
about  two-thirds  of  an  inch  in 
length  by  about  oue-tourtb  of 
an  inch  in  width.  They  are 
thus  elongate  in  form,  and  are 

The  larva,  or  oateiplUar. — 

FiQ.  S.— Fomato  glpsj  moth.     Slightly  enlar^.     [Fnjm  lueot     The  full-grown  larva  (fig.  S  at 
Life.)  right)  ia  about  2  inches  long, 

reddish  brown  in  color,  with 
a  broken  white  stripe  on  each  side  and  two  red  dots  on  the  back  near  the  hind  end. 
It  carries  also  patches  of  orange  and  ia  covered  with  tubercles  bearing  long  barbed 
hairs.     Tbe  tuben^lee  along  the  back  and  sides  are  covered  with  short  brown  haira  in 

H  (leOG)  and  BuUetlo  87  (ISIO), 
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addition  to  the  longer  onea,  which  give  the  tuberclee  wheti  magnified  an  appeannra 
like  velvet.    The  head  oE  the  larva  ie  pale  brown  with  darker  mottlingH. 

The  young  larvEe  are  of  a  blackish  color  covered  with  reddish  brown  hairs.  The 
head  is  jet  black.  Cloee  eiuuninatioii  will  show  projecting  from  the  back  of  the 
fourth  and  fifth  abdominal  e^menta  a  large  tuft  of  reddish  brown  haire,  and  on  Ihe 
middle  line  of  the  ninth  and  tenth  aegtoeaia  is  an  otange  or  reddish  tubercle  which 
may  be  withdrawn  into  the  body.  After  the  second  spring  molt  the  larva  is  about 
three-eighths  of  an  inch  long,  the  yellow  markings  on  the  body  are  more  apparent, 
and  the  brown  tufts  on  the  back  lees  prominent,  while  the  band  of  white  dashes  along 
the  sides,  characteristic  of  the  full-grown  larva,  is  noticeable. 

The  pupa. — The  full-grown  larva  spins  a  cocoon  of  grayish  silk,  which  is  very  loose 
in  its  construction  and  is  so  tar  from  being  compact  that  the  pupa  may  be  readily 
seen  through  it.    The  pupa  itself  is  about  five-eighths  of  an  inch  long,  dark  brown  in 
color,  with  a  conical  spine  at  the  end  of  the  abdomen  bearii^  a  cluster  of  minute 
hooks  at  the  tip.     Smooth,  yellowish  brown  hairs  are  found  scattered  over  the  abdomen 
and  the  (op  of  the  thorax. 
The  cocoons  are  apparently  spun  by  preference  among  the  leaves  at  the  tips  of 
branches,  and   often   a   dozen  or 
more   larvte  will  spin  a  common 
web  within  which  each  individual 
forms    its   own  cocoon  and  trans- 
forms t«  pupa.    The  cocoons  are 
also  found  under  fences  and   be- 
nealh  the  edges  of  clapboards.    Hr. 
Kirkland  has  seen  a  mass  of  co- 
coons nearly  2  feet  acroes  in  the 
cornice  of  a  house  in  Somerville. 

The  adnlt,  or  moth. — The  moths 
(fig.  6,  at  left)  are  pure  white,  the 
end  of  the  abdomen  being  brown- 
ish, and  both  sexes  bear  at  the  tip 
of  theabdomen,  mwe  conspicuously 
with  the  female,  a  tuft  of  brown 
hairs,  almost  globular  in  form,  from 
which  comee  the  name  brown-tail 
moth.  It  is  the  only  moth  occur- 
ring in  America  to  which  this  de- 
scription applies,  and  is  therefore 
unmistakable.  The  female  expands  about  1}  inches,  and  the  male  is  smaller. 
Seasonal  History. 
The  moths  fly  in  New  England  from  the  1st  to  the  20th  of  July,  the  time  varying 
with  the  condition  of  the  season.  In  1898  the  height  of  the  flying  season  is  said  by 
Femald  and  KirkUnd  to  have  been  July  16,  in  1899  July  8,  and  in  1902  July  14.  It 
is  a  night-flying  insect,  and  only  a  few  are  ever  seen  on  the  wing  in  the  daytime. 
Soon  after  sunset  a  few  begin  to  fly,  the  number  increesing  as  it  grows  dark,  and  from 
10  o'clock  to  midnight  they  swarm  to  the  greatest  extent.  They  are  strong  flyers,  and 
are  attracted  to  light.  So  great  have  been  their  numbers  in  the  infested  region 
that  the  sides  of  red  brick  buildings  near  electric  lights  have  appeared  perfectly 
whito.  It  is  at  this  time  that  the  great  spread  of  the  species  occurs,  and  the  reason 
that  the  direction  of  the  spread  has  been  greatest  toward  the  northeast  has  been  the 
&ct  that  the  prevalent  night  winds  at  that  time  of  the  year  seem  to  have  been  from  the 
southwest.  Aside  from  actual  flight,  the  species  has  spread  by  being  carried  in  the 
moth  condition  on  railway  trains  and  on  vessels.    Captains  of  vessels  have  reported 


a.i.— The  bnwn-ttilmotb  (,EupnMi  ArfonlKta}:  Fe- 
male math  above,  male  moth  below,  tarrs  or  csleiplUu 
itrlgbt.    Slightly aalscged.    (From  Howard.) 
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that  tiie  motha  have  alighted  upon  their  ahipa  in  great  numbers  in  the  vicinity  of 
Boston  along  tow&rd  midnight  on  several  occasionB,  aod  the  introduction  of  the  species 
at  more  thui  one  seaport  in  Maine  has  been  by  means  of  vessels  coming  from  the 
infested  district  rather  than  by  direct  flight.  Of  couwe,  tlie  brown-tail  moth  ia  earned 
in  the  caterpillar  stage,  just  as  is  the  gipsy  motli,  upon  vehicles  of  difierent  kinds 
paning  through  the  infested  region  and  upon  the  perwns  of  pedestrians  as  well.  In 
late  May,  1906,  the  writer,  in  company  with  three  other  pewons,  walked  through  the 
woods  in  a  region  not  far  from  Boston,  and  although  the  most  careful  e&orts  were  mad^ 
by  each  of  us  to  pick  the  caterpiUare  from  the  clothes  of  the  others,  an  hour  or  two 
afterwards,  and  many  miles  away  by  automobile,  still  others  were  found  under  the 
upturned  trousers  and  lapels  of  coats  and  in  other  hidden  places  about  garments. 

The  eggs  are  laid  by  the  moths  soon  after  the  flight  begins,  ny  in  the  tatter  part  of 
July.  They  hatch  during  August  and  the  young  Urv»  feed  in  clusters  on  the  upper 
surface  of  leaves,  skeletonizing  them  and  causing 
thefoliagetotumbrown  as  if  blighted.  At  first 
they  feed  upon  the  leaf  which  bears  the  egg 
mass,  but  soon  wonder  to  othets,  returning  at 
night  to  the  original  leaf.  When  first  hatched 
they  are  about  one-twelfth  of  an  inch  long,  and 
in  five  to  six  days  shed  their  ekin,  increasing  in 
length  to  one-fifth  of  an  inch. 

I«ter  the  second  molt  occurs,  although  this 
BOmetimefi  does  not  take  place  until  autumn 
wiUiin  the  winter  web.  Along  in  September 
they  begin  to  spin  their  winter  webs  by  drawing 
together  a  number  of  leaves  with  silk,  and  in 
each  of  these  nests  a  large  number  of  caterpillars 
slow  themselves  away  for  the  winter.  These 
webs  or  nests,  composed  ofleaveeand  silk,  will 
average  from  5  to  6  inches  in  length,  and  each 
will  contain  200  or  more  caterpillars.  The 
caterpillars  feed  until  cold  weather,  and  then 
all  enter  the  web  and  close  the  exit  holes.  They 
■re  then  about  one-fourth  grown. 

These  winter  webs  (fig.  7)  of  the  brown-tail 
moth  are  very  characteristic,  and  there  are 
practically  no  other  insect  structuree  common 
upon  trees  which  may  be  mistaken  for  them. 
Here  ore  certain  old  webs  of  native  species 
which  might  possibly,  by  the  untrained  eye, 

be  considered  to  be  those  of  the  brown-tail  Fw.7.-wiiu«iw«tof  u»bmwi>.taan.c.ti., 
_  .1.    I     ^  .1-  .     ■    .1  ODDtoInlnf  300  or  WD  vaang  oat«rplUits. 

moth,  but  tbeee  are  empty  m  the  winter  time.       (OrtJdni]) 
Any  web  of  this  character  and  general  size  found 

during  the  winter  which  contains  young  caterpillars  in  any  number  is  the  web  of  the 
btown-tail  moth. 

The  following  spring,  as  soon  as  the  buds  begin  to  appear  upon  fruit  trees,  these 
young,  one-fourth-grown  caterpUlars  issue  from  the  overwintering  nests  and  attack 
first  the  buds  and  blossoms  and  later  the  foliage.  Apparently  half  starved  by  their 
loi^  hibernation,  they  come  out  with  voracious  appetites,  and  the  amount  of  damage 
done  by  them  at  this  lime  is  extraordinary.  Old  trees  may  lose  all  their  buds,  or,  if 
the  leaf  buds  and  blossom  buds  burst,  the  foliage  itself  may  be  entirely  destroyed  at 
a  lat^  date.  The  growth  of  the  larva  is  rapid,  and  it  reaches  full  size  and  be^ns  to 
■pin  its  cocoon  during  the  last  half  of  June,  tmufonning  to  pupa  and  remaining  in 
this  condition  for  approximately  20  days. 
453 
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Damage  to  Plants. 

As  juBt  indicated,  the  damage  to  trees  and  shrubs  may  be  very  severe.  The  list  of 
food  plants  is  very  extensive.  While  there  seemed  at  first  to  be  a  preference  for  pear 
and  apple,  the  larvse  were  found  to  feed  also  upon  the  stone  fruits,  as  well  as  upon  the 
elm,  maple,  and  several  species  of  oak.  Of  late  years  there  has  been  a  very  extensive 
infestation  of  scrub  oak  and  of  the  lai:ger  trees  of  the  genus  Quercus.  In  fact,  the  cater- 
pillars feed  generally  upon  all  deciduous  trees,  on  many  shrubs,  and  even  upon  herb- 
age. A  list  of  over  80  different  food  plants  was  published  by  Femald  and  Kirkland  in 
1903.  Thousands  of  fruit  trees  in  the  vicinity  of  Boston  have  been  killed  by  this  in- 
sect. Injury  to  woodlands  and  forests  has  not  been  a»  severe  as  that  accomplished  by 
the  gipsy  moth,  and  coniferous  trees  do  not  seem  to  be  attacked,  but  the  damage  to  oak, 
maple,  and  elm  in  the  wooded  region  has  been  sufficient  to  cause  the  forests  to  appear 
brown  in  June  in  places,  and  complete  defoliation  for  a  series  of  three  or  four  years  has 
brought  about  the  death  of  many  trees.  Even  where  the  tree  survives,  its  growth  has 
been  checked,  and  there  is  a  timber  loss. 
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A  SUCCESSFUL  NEW  YORK  FARM. 


nrTBODTJCTIOH. 

Twenty  years  ago  fanning  in  New  York  State  did  not  offer  the 
inducements  which  it  now  holds  out.  The  prices  of  farm  crops 
were  low  and  land  values  were  on  the  decline.  The  temptation  for 
a  young  man  who  had  the  opportunity  to  go  to  the  city  and  seek 
employment  there  was  very  great.  The  following  is  the  story  of 
a  plain  New  York  farmer  who  did  not  take  this  opportunity,  but 
who  remained  on  the  fan^  to  work  out  its  problems,  even  in  the  face 
of  unfavorable  conditions.  The  farm  in  question  was  a  very  ordi- 
nary one  located  in  Monroe  County,  in  western  New  York,  and  the 
circumstances  under  which  the  farmer  began  business  were  those 
so  common  in  the  East  at  the  time.  The  farm  mortgage,  notes  to 
dealers  for  machinery  and  to  neighbors  and  others  for  stock,  the 
general  disorganization  of  the  farm,  with  its  poor  fences,  poor  drain- 
age, more  or  less  run-out  land,  and  many  other  similar  accompanjring 
circumstances,  were  all  present. 

Mr.  T.  E.  Martin,  though  bom  and  reared  on  a  farm,  had  no  liking 
for  agricultural  pursuits,  and  in  his  early  life  did  not  expect  to  become 
a  farmer.  On  the  other  hand,  his  desire  was  to  become  a  civil  engineer 
or  a  mechanician,  but  through  force  of  circumstances  he  drifted 
into  farming  on  the  land  which  his  father  and  his  grandfather  had 
tilled  before  him.  He  was  denied  the  privilege  of  more  than  a 
common-school  education  and  was  forced  to  begin  farming  under 
many  handicaps.  He  took  up  the  problem  with  characteristic 
energy,  however,  and  the  results  of  18  years  of  his  management  are 
set  forth  in  the  following  pages.  This  account  is  offered  as  evidence 
of  what  can  be  accomplished  by  applying  systematic  methods  to 
the  farm  and  by  thorough  organization  of  the  business.  These  two 
factors,  businessUke  methods  and  organization,  are  the  ones  which 
stand  out  in  the  history  of  this  New  York  farm.  A  measure  of  what 
has  been  accomplished  may  be  found  not  only  in  the  success  of  the 
farm  itself  but  also  in  the  fact  that  the  owner  has  been  called  to  the 
management  of  the  demonstration  farms  of  a  large  railroad  company. 

Note.— A  list  giving  the  titles  of  all  Fanners*  Bulletins  available  for  distribu- 
tion will  be  sent  free  upon  application  to  a  Member  of  Congress  or  the  Secretary  of 
Agriculture. 
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6  A  SUCCESSFUL  NEW  VOBK  FAfiM. 

mSTOBT  OF  THE  FAEK. 

The  farm,  which  then  consisted  of  57  acres  of  land,  was  purchased 
in  April,  1892,  for  $5,000.  It  was  necessary  to  give  a  mortgage  of 
S3, 000  upon  the  place  at  the  time.  The  purcliaser  had  a  wagon, 
a  single  carriage,  a  sleigh,  harnesses,  three  horsea,  one  cow,  and  some 
other  equipment.  He  was  obliged  to  go  in  debt  to  the  extent  of 
about  $250  for  such  other  necessary  tools  as  plows,  harrows,  drags, 
a  potato  digger  and  planter,  a  weeder,  and  a  hand  cultivator.  In 
addition  to  tliis,  hia  note  was  given  for  three  cows.  The  buildings 
on  the  pla,ce  were  fair  to  good  and  very  much  the  same  as  they  are 
at  the  present  time.  The  fences  were  constructed  of  rails  and  stone; 
at  least  one-fourth  of  the  farm  was  waste  land,  swamp,  pasture, 
etc.     'Figs.  1  and  3.) 


The  task  of  the  first  few  years  was  to  clear  away  the  old  fences 
and  to  divide  the  farm  into  helds  of  more  regular  sliape.  The  last 
fence  went  in  1900.  Probably  1,200  j'ards  of  stone  have  been 
removed  from  the  land  and  fence  rows  during  17  years.  Several 
hundred  stumps  were  removed  during  the  first  six  or  eight  years, 
and  this,  together  with  the  removal  of  the  stone,  added  considerably 
to  the  available  tillable  aiea.  The  drainage,  which  was  begun  verj' 
early,  also  ad<]ed  more  tillable  land.  An  account  of  tliis  drainage 
will  be  given  later. 

The  first  few  years  was  a  period  of  constant  struggle  under  most 
dis(!ouraging  conditions.  The  income  from  the  farm  was  scarcely 
sufficient  to  pay  the  expenses  and  the  notes  which  were  given  for 
equipment  at  the  time  of  beginning  farming  operations.  From 
time  to  time  it  was  necessary  to  add  to  the  equipment,  and  other 


A  SUCCESSFUL.  NEW   YORK  FARM  7 

notes  had  to  be  given;  for  example,  $235  for  two  horses  in  1893. 
The  income  from  the  butter  made  from  three  cows,  together  with  the 
egg  money  from  the  chickens,  was  mostly  required  to  keep  the  family 
in  groceries  and  other  household  necessities.  If  these  funds  pur- 
chased the  clover  seed  in  addition  the  owner  considered  himself 
fortunate.  Potatoes  formed  the  real  money  crop  from  the  first 
and,  together  with  some  wheat  and  buckwheat,  were  the  chief 
source  of  income. 

From  1892  to  1900  extremely  low  prices  prevailed,  forming  a 
great  handicap  to  successful  farming  and  farm  improvement.  During 
this  period  potatoes  sold  as  low  as  8  cents  a  bushel,  wheat  as  low  as 
48  cents  a  bushel,  rye  32  cents  a  bushel,  eggs  10  cents  a  dozen,  butter 
13  cents  a  pound,  and  lard  6  cents  a  pound,  these  figures  being  taken 
from  the  owner's  books. 

These  were  times  when  small  failures  or  successes  coimted  for  much; 
when,  for  example,  the  failure  of  a  hatch  of  chickens  meant  curtailing 
the  grocery  bill  and  when  a  shortage  in  the  potato  crop  meant  failure 
to  meet  notes  which  were  pressing  to  be  paid.  But  the  owner  never 
lost  sight  of  the  ideal  which  he  had  in  mind,  and  every  effort  was  bent 
toward  increasing  the  area  devoted  to  the  money  crop  and  increasing 
the  yield  of  every  acre  of  this  area.  A  systematic  rotation  of  crops 
was  early  adopted  and  the  fertility  of  the  soil  was  not  only  main- 
tained but  increased.  It  was  not  long  before  this  poUcy  began  to 
count.  Each  year  saw  a  little  more  of  the  debt  wiped  out  and  a  little 
more  added  to  the  equipment  of  the  farm  and  hence  to  its  productive 
power.  These  methods  were  continued  until  the  indebtedness  was 
entirely  paid,  the  drainage  system  on  the  farm  completed,  and  many 
comforts  and  conveniences  added  to  the  farm. 

ORGAinZATIOH  OF  THE  FAEM. 

The  one  thing  which  stands  out  above  all  others  on  this  farm  is  its 
thorough  and  complete  organization  for  business.  A  rotation  of  crops 
was  begun  at  the  very  first.  This  consisted  of  wheat,  followed  by  clover 
and  timothy,  mostly  the  latter,  fodder  com,  potatoes,  and  buckwheat. 
At  first  this  rotation  was  more  or  less  irregular,  but  an  effort  was  made 
all  the  time  to  get  the  fields  into  shape  for  a  fixed  four-year  rotation. 
This  was  begun  about  1895.  It  consisted  of  (1)  rye,  (2)  clover  and 
timothy  hay,  although  the  clover  did  not  catch  well  at  this  time,  (3) 
potatoes  followed  by  rye,  which  was  plowed  under  in  the  spring  and 
followed  by  (4)  potatoes  again.  This  rotation  was  intended  to  be  the 
ultimate  one,  out  as  it  failed  to  maintain  the  potato  yields  k,  had  to  be 
abandoned.  Rye  was  used  in  this  rotation  until  1898,  when  wheat 
was  substituted  on  account  of  its  larger  yield  and  higher  price.  In 
1899  the  rotation  was  shortened  to  three  years  and  made  the  simple 
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one  of  wheat,  clover,  and  potatoes.  By  this  time  the  farm  was  pretty 
well  cleared  of  stumps  and  fences  and  the  whole  thrown  into  three 
lai^e  fields  where  the  three-year  rotation  was  regularly  and  system- 
atically followed.     (Figs.  2  and  4.) 

The  direct  result  of  these  business  methods  of  organization  was  a 
farm  with  definite  fields,  a  definitfl  rotation  carefully  followed  every 
year,  and  a  complete  drainage  system.  This  result  did  not  come  about 
in  any  casual  manner,  but  was  brought  about  entirely  by  a  well- 
developed  plan  systematically  followed  from  the  very  first,  being  modi- 
fied as  circumstances  demanded. 

When  the  farm  was  well  oi^anized  and  making  good  returns,  atten- 
tion was  turned  to  that  part  of  the  business  which,  while  it  did  not 
show  as  large  returns  from  a  dollar  standpoint,  still  added  very  much 
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to  the  efficiency,  convenience,  and  comfort  of  the  owner  and  his 
family.  One  of  the  most  complete  sets  of  small  tools  for  the  repairing 
of  farm  equipment  which  was  ever  brought  together  on  a  farm  was 
collected  and  systematically  arranged.  This  has  proved  to  be  of  the 
greatest  value  in  the  repairing  of  farm  equipment  and  in  the  making  of 
various  minor  but  necessary  articles  on  the  farm.  The  garden  was 
the  next  part  of  the  business  to  receive  attention,  and  this  was  as  sys- 
tematically organized  and  planned  as  if  it  were  yielding  a  large 
income  in  cash.  These  two  items  of  the  oi^anization  will  be  dealt 
with  in  more  detail  in  the  latter  part  of  this  bulletin. 

The  most  remarkable  thing  about  this  farm  is  not  that  any  one  of 
the  many  things  has  been  done  so  well,  but  that  so  many  things  have 
been  done  well.    It  is  very  unusual  to  find  a  farmer  who,  without  much 
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capital  y  has  made  a  model  garden  and  orchard  which  would  do  credit 
to  a  man  of  wealth,  assembled  a  model  small-tool  equipment,  put  in 
an  excellent  tile  drainage  system,  and  who  at  the  same  time  has  grown 
nearly  maxin^xmi  crops  and  made  a  good  profit  or  interest  on  his 
investment. 

DBAOTAGE. 

Probably  the  most  important  factor  in  the  increased  productiveness 
of  this  farm  is  the  thorough  system  of  tile  drainage  which  has  been  put 
in  operation.  The  soil,  which  varies  from  a  loam  to  clay  loam  and 
gravel  loam  (Dunkirk  series),  with  a  stony  clay  and  hardpan  subsoil, 
Ues  partly  on  a  gentle  eastern  slope  and  partly  on  a  rather  level  area 
bordering  a  small  stream  which  runs  through  the  farm.  About  half 
of  the  land  has  fairly  good  surface  drainage  and  the  other  half  poor  to 


Fio.  3.— Diagram  of  the  farm  as  it  appeared  in  1992,  sliowing  Uie  location  of  the  fields,  etc. 

very  poor.  (Figs.  3  and  4.)  In  these  respects  it  did  not  differ  ma- 
terially from  many  other  farms  in  the  neighborhood  and  throughout 
this  section  of  the  country. 

In  1892,  when  the  place  was  purchased,  some  2  miles  of  stone 
drain  had  been  laid.  The  drains  were  very  shallow,  however,  and 
were  mostly  stopped  up.  In  1894,  while  the  owner  was  still  heavily 
in  debt,  tile  draining  was  begun,  and  during  that  year  about  2  miles 
were  laid.  It  was  necessary  to  give  a  note  for  the  carload  of  tile 
which  was  used  in  this  first  drainage.  The  owner's  friends  began  to 
doubt  his  sanity.  Probably  $250  altogether  were  expended  in  this 
drainage  during  the  first  year.  In  1895,  2  additional  miles  of  tile 
were  laid.  This  year  the  potato  market  went  to  pieces,  potatoes 
selling  as  low  as  15  cents  a  bushel,  and  in  1896,  with  neither  monej 
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nor  credit,  it  was  impossible  to  contiaue  the  drainage.  That  year 
attention  was  turned  to  stump  pulling  and  the  clearing  of  waste 
land.  The  next  year,  however,  the  drainage  was  resumed  and  200 
rods  of  drain  were  laid,  making  a  total  of  1,400  rods.  Between  1898 
and  1909  the  general  plan  of  laying  as  much  drain  as  possible  during 
each  year  was  followed.  At  the  present  time  there  are  3,200i  rods, 
or  one-half  rod  more  than  10  niiles  of  drain,  on  the  57.85'  acres 
which  now  comprise  the  farm,     (Fig.  6.) 

From  the  very  first,  a  complete  system  of  drainage  was  planned 
for  the  farm  and,  while  the  tile  first  laid  were  put  in  the  lower  parts  of 
the  farm  where  drainage  was  most  needed,  the  future  development 
of  the  system  was  kept  in  mind  and  large  sewer  pipes  were  used  so 


Flu.  4.— Diagram  o(  Ihe  farm  In 


alter  leo^aDltatian. 


that  these  could  later  serve  as  mains  in  the  system.  As  early  as 
1897  and  1898  a  systematic  plan  of  drainage  was  outlined  for  the 
farm  and  was  thereafter  followed. 

The  draining  was  usually  done  on  plowed  land  where  potatoes 
were  to  be  planted.  If  it  was  not  possible  to  do  it  in  the  fall  or  the 
following  spring  before  planting,  the  tile  were  laid  right  through  the 
potato  field  later  in  the  season.  It  was  the  practice  to  locate  a  pair 
of  drains,  side  by  side  or  alternate  ones,  and  set  a  line  of  small  stakes 
over  them.  A  man  with  a  team  then  opened  a  dead  furrow,  which 
was  shoveled  out,  the  ground  replowed,  and  the  furrow  reahoveled 
until  2  to  2i  feet  deep.     The  remaining  depth  was  dug  by  hand, 
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using  modem  drainf^e 
tools,  such  as  IS-inch 
drain  spades,  narrow 
cleaning  shovels, 
double-end  tile  scoops, 
pickaxes,  etc,  Thelat- 
eral  drains  are  usually 
55  feet  apart  and  pref- 
erably 4  to4Jfeet  deep. 
The  plowed  portion  of 
the  (Utcbwas  about  IS 
inches  wide,  but  the 
remainder  was  nar- 
rowed down  to  tile  size. 
The  soil  removed  from 
this  pair  of  drains  was 
thrown  out  on  the  left 
bank  of  one  and  the 
right  bank  of  the  other 
for  economy  in  plowing 
in,  the  team  going  up 
one  side  and  down  the 
other.  After  the  tile 
were  laid  and  the  joints 
carefully  covered,  the 
ditch  was  filled  in  with 
a  plow.  The  tile  used 
in  the  system  vary  from 
3  to  12  inches  in  diam- 
eter, the  main  for  the 
west'-side  system  being 
8  inches  in  diameter. 

A  fair  estimate  of  the 
cost  of  laying  the  tUe  in 
this  system  under  aver- 
age conditions  is  50 
cents  per  rod,  including 
the  tile  and  the  labor  of 
laying.  Figuring  the 
owner's  time  at  $2,50  a 

day  and  day  labor  from  _. 

$1  toS1.50,  the  tile  at  S 
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brings  the  probable  cost  of  the  system  up  to  about  $1,600.  Some  extra 
work,  such  as  cutting  through  a  knoll,  added  $400  more.  In  addition 
to  this,  the  cost  of  obtaimng  an  easement  through  adjoining  property 
and  the  digging  of  a  4J-foot  ditch  through  marsh  and  woodland,  233 
rods  in  length,  for  an  outlet  was  about  $500,  so  that  approximately 
$2,500,  or  half  of  the  original  cost  of  the  f  ann,  has  been  expended  in 
tile  drains  in  15  years.  In  addition,  this  outlet  ditch  has  to  be  cleared 
out  every  year  at  an  average  expense  of  about  $50  a  year. 

Probably  the  most  convincing  argument  and  the  best  proof  of  the 
value  of  drainage  is  the  presence  of  flourishing,  nearly  maximum 
crops  on  land  that  was  formerly  sour,  boggy,  and  marshy.  This  is 
well  illustrated  in  figure  2. 

CROPPOrG  SYSTEM  FOLLOWED. 

As  previously  stated,  the  rotation  now  followed  is  the  simple  one 
of  wheat,  clover,  and  potatoes.  This  has  several  advantages.  In 
the  first  place  it  is  a  short  rotation,  each  of  the  crops  coming  once  in 
three  years  on  the  same  land.  Then  the  potato  crop  is  a  strong 
money  crop,  the  wheat  a  fairly  good  one,  and  the  clover  an  excellent 
crop  for  maintaming  fertihty.  Moreover,  it  is  necessary  to  plow  but 
once  in  three  years.  Perhaps  the  greatest  difficulty  with  this  rota- 
tion is  that  in  some  years  the  potato  crop  is  so  late  in  harvesting  that 
it  is  not  practicable  to  get  the  wheat  in  early  enough  to  get  sufficient 
growth  to  carry  it  safely  through  the  winter,  and  the  wheat  crop  is 
often  light  on  this  account.  The  table  on  page  13  shows  that  there 
is  a  direct  relation  between  the  date  of  seeding  and  the  yields,  earUer 
seedings  giving  better  yields  than  later  ones. 

The  clover  is  sown  in  the  wheat  in  the  spring  and  covered  with  a 
spike-tooth  harrow.  The  first  crop  of  clover  is  harvested  and  fed  to 
the  work  horses  and  the  two  cows.  The  second  crop  is  usually 
mowed  and  left  on  the  ground.  This  crop,  together  with  the  later 
growth,  is  plowed  under  in  the  fall.  Potatoes  are  put  upon  this 
land  the  third  year,  the  aim  being  to  plant  as  early  as  possible  in  the 
spring  so  as  to  get  a  crop  off  in  time  for  wheat. 

WHEAT. 

PBEPABATION  OF  THE  LAND. 

The  wheat  crop  follows  potatoes.  As  soon  as  the  potatoes  are 
harvested  the  vines  are  raked  up  with  a  hayrake  and  burned.  In 
order  to  make  a  clean  job,  the  field  is  first  raked  lengthwise  and  then 
across.  When  the  field  is  clean,  a  double-action  cutaway  harrow  is 
run  straight  or  diagonally  across  the  potato  rows.  This  harrow  is 
the  7-foot  size,  has  twenty-eight  16-inch  disks,  and  requires  four 
horses.  The  spring-tooth  harrow  is  then  run  diagonally  over  the 
field  to  level  the  ground,  concluding  the  preparation, 
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SOWING. 

The  sowing  is  done  at  right  angles  to  the  prevailing  winds,  so  that 
the  rows  may  catch  and  hold  the  snow.  A  grain  and  fertilizer  drill 
with  hoes  7  inches  apart  is  used.  The  variety  of  wheat  sown  is 
Klondike,  a  white,  beardless  wheat  with  a  stiflF  straw.  The  date  of 
seeding  has  varied  from  October  1  to  October  30,  rather  later  than 
most  seeding  in  this  section.  For  the  last  12  years  the  average  date 
has  been  October  13. 

HAB  VESTING. 

The  grain  is  cut  with  a  self-binder  having  a  6J-foot  cut  and  is 
shocked  in  the  field.  Harvesting  is  not  begun  until  the  grain  is 
dead  ripe.  As  soon  as  the  berry  is  dry  it  is  thrashed  in  the  field 
after  the  western  method,  being  hauled  directly  from  the  shock  to 
the  machine.  The  straw  is  stacked  in  the  field;  the  grain  is  drawn 
to  the  bam  and  sometimes  sold  immediately,  sometimes  held  until 
later  in  the  winter,  depending  on  the  condition  of  the  market.  No 
straw  is  sold  from  the  farm.  What  is  necessary  for  the  bedding  of 
two  cows  and  four  horses  is  hauled  to  the  bam;  all  the  rest  is  spread 
on  the  hay  stubble  in  the  fall  and  plowed  under  for  potatoes  the 
following  year. 

YIELDS. 

The  yield  of  wheat  is  usually  dependent  upon  how  early  the  potato 
crop  of  the  previous  season  is  harvested  and  upon  the  succeeding 
winter.  Because  of  the  lateness  of  seeding  the  average  yield  is  not 
usually  large,  being  25f  bushels  per  acre  for  12  years.  In  the  fall 
of  1908  the  wheat  was  sown  about  October  1,  and  the  yield  in  1909 
was  45  bushels  per  acre  from  the  entire  18  acres.  In  1909  wheat 
was  sown  October  14  and  yielded  34  bushels  per  acre  in  1910.  The 
yield  for  the  last  six  years  averages  5|  bushels  per  acre  greater  than 
that  of  the  previous  six  years.  Table  I  presents  in  a  convenient 
form  the  facts  as  to  date  of  sowing  and  yield  to  the  acre  for  12  years. 

Table  I. —  Yields  of  wheat  on  the  farm  for  12  years  ^  1899  to  1910  ^  inclusive. 


Years. 


Iffi9 

1900 

MOl 

1902 

1903 

1904 

&-yearayerage. 


Date  of 

sowing, 

Acres. 

Yield  per 

previoas 

acfe.^ 

&U. 

BuikeU, 

Nov.    4 

18! 

8.1 

Oct.   10 

18 

18.8 

Oct.     6 

18 

18.0 

Oct.     8 

18 

34.0 

Oct.     3 

18 

4ao 

Oct.   17 

18 

19.0  1 

23.0 

1 

Years. 


1905. 
1906. 
1907. 
1906. 
1909. 
1910. 


6-year  average. 


Date  of 

sowing, 

previous 

faU. 


Oct.  19 
Oct.7-13 
Oct.  16 
Oct.  19 
Oct.  1 
Oct.    14 


Acres. 


18 
18 
IS 
18 
18 
18 


Yield  per 
acre.* 


Bushels. 
24.7 
22.7 
24.3 
18.3 
45.0 
34.0 

28.2 


1  Average  for  la-year  period,  26.6. 
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CIOVEE. 

SEEDING. 

Two  quarts  of  timothy  axe  sown  at  the  time  of  the  wheat  seeding 
in  the  fall.  Formerly  7  quarts  were  used,  but  since  clover  has  become 
a  more  certain  crop  the  proportion  of  timothy  has  been  decreased. 
The  greatest  care  is  used  to  get  clean  seed,  and  no  expense  is  spared 
to  procure  the  very  best.  In  the  spring  the  clover  seed  is  sown. 
The  quantity  used  prior  to  1907  was  about  17  pounds  per  acre,  some- 
what less  than  now,  the  tendency  having  been  to  increase  the  amount 
of  clover  sown  each  year.  In  the  spring  of  1907  alfalfa  was  added  to 
the  clover.  That  year  20  pounds  of  clover  and  6§  pounds  of  alfalfa 
were  sown  per  acre.  In  1908  and  1909  the  seedings  were  the  same, 
being  the  first  use  of  alfalfa  on  each  of  the  fields  in  rotation.  In  1910 
(beginning  the  second  cycle  of  the  rotation  since  alfalfa  was  first 
sown)  the  seeding  was  15  pounds  each  of  clover  and  alfalfa.  In  the 
third  cycle  (1913)  the  seeding  will  be  three-fourths  alfalfa  and  one- 
fourth  clover,  the  idea  being  to  substitute  alfalfa  entirely  for  clover 
in  this  rotation  by  the  time  the  fourth  cycle  (1916)  of  the  rotation  is 
reached.  The  seed  for  the  18-acre  field,  which  in  1909  was  6^  bushels 
of  red  clover  and  2 J  bushels  of  alfalfa,  was  divided  into  18  equal  parts 
and  each  acre's  portion  was  separately  and  thoroughly  mixed  in  a 
metal  bushel  basket.  Care  was  used  to  see  that  each  acre  received 
its  proportionate  quantity  of  30  pounds,  this  being  carried  to  the 
field  in  a  separate  bag. 

The  seed  was  sown  in  the  wheat  field  with  a  broadcasting  seeder 
which  covers  four  drill  widths  at  a  passage.  The  usual  time  of  seed- 
ing is  between  April  1  and  10,  and  is  determined  by  the  conditions. 
The  most  favorable  time  is  thought  to  be  when  the  ground  is  fairly 
dry,  preferably  in  the  afternoon  when  the  surface  is  most  opened  up 
by  evaporation.  The  next  forenoon  the  ground  is  harrowed  with  a 
lever-set,  sharp,  spike-tooth  harrow,  the  teeth  being  set  straight. 
Each  section  of  this  harrow  weighs  about  100  pounds.  Preferably 
the  harrow  is  run  across  the  drill  rows  in  order  to  cover  the  seed  as 
well  as  possible.  Great  emphasis  is  placed  on  the  complete  covering 
of  seed  and  no  pains  are  spared  to  do  this.  Formerly  seeding  was 
done  on  a  honeycombed  surface  cracked  open  by  frost  in  the  early 
morning,  but  it  was  later  found  that  this  condition  was  prevented  by 
drainage  and  that  the  seed  did  not  germinate  well,  owing  to  its  not 
getting  into  the  soil. 

After  wheat  harvest  the  wheat  stubble  is  clipped  about  3  to  4  inches 
high  with  the  mower  with  the  swathing  board  removed,  and  the  stub- 
ble is  left  on  the  ground.  This  gives  the  young  clover  plants  their 
best  chance  to  grow  and  destroys  the  weeds,  especially  the  ragweed 
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HAB  VESTING. 

The  mowing  machine  is  started  in  the  field  between  June  15  and  20. 
It  is  expected  to  have  the  hay  m  the  bam  before  July  1,  and  preferably 
by  June  25.  As  the  alfalfa  comes  more  and  more  into  the  rotation 
the  hay  will  be  cut  still  earUer. 

uthjzation  of  the  obop. 

When  a  big  crop  is  grown  it  is  cut  high  and  as  much  of  the  stubble 
left  as  possible.  The  crop  is  fed  out  to  two  cows,  which  are  stall-fed 
the  greater  part  of  the  year,  and  to  the  four  work  horses.  In  addition, 
the  horse  of  a  friend  is  kept  in  hay  and  straw  and  the  manure  hauled 
back  to  the  farm.  The  second  crop  of  hay  is  sometimes  cut  and  hauled 
to  the  bam  to  sell  if  the  price  is  high,  but  usually  it  is  cut  and  left  on 
the  ground.  A  second  crop  is  never  removed  from  the  poorer  parts 
of  the  field.  This  second  cutting  is  usually  made  about  the  first  week 
in  August;  about  September  15  the  third  cutting  is  made  and  left  on 
the  groimd.  This  is  done  because  it  rots  more  quickly  and  because 
some  weeds  are  prevented  from  going  to  seed. 

YIELDS. 

The  yields  of  hay,  of  course,  vary  greatly  with  the  season,  but  the 
stand,  of  clover  is  uniformly  a  good  one.  In  fact,  for  the  last  two 
years  it  has  been  as  good  as  the  writer  has  ever  seen  anywhere.  In 
1901  and  1905  the  clover  averaged  4  tons  of  cured  hay  per  acre.  In 
1907  the  yield  was  not  quite  2  tons  per  acre,  while  56  tons  were  cut 
from  18  acres  at  the  first  cutting  in  1908.  Some  hay  is  sold  when  the 
crop  is  large  if  there  is  any  surplus,  although  the  quantity  sold  seldom 
exceeds  $100  in  value. 

POTATOES. 

PBBPABATION  OF  THE  LAND. 

In  preparing  the  land  for  potatoes  all  the  third  growth  and  some- 
times the  second  growth  of  clover,  especially  on  thin  parts  of  the  field, 
is  left  on  the  ground.  In  addition  to  this,  all  the  wheat  straw  except 
what  ib  used  for  bedding  for  the  stock  is  spread  on  the  clover  sod  in 
the  fall.  What  manure  is  made  is  drawn  after  haying  and  spread 
on  the  thinner  parts  of  the  clover  field.  All  this  material  is  plowed 
under  in  the  fall.  Spring  plowing  is  preferred,  but  for  the  last  two 
years,  because  of  economy  of  time  and  because  of  a  better  rotting  of 
the  straw  plowed  under,  fall  plowing  has  been  practiced. 

In  the  spring  a  spring-tooth  harrow  is  first  run  over  the  ground, 
going  with  the  furrows.  After  this  a  cutaway  harrow  is  used  diago- 
nally across  the  field  in  each  direction  and  again  at  right  angles  to 
the  furrow,  three  times  in  all.    The  spring-tooth  harrow  is  then  used 
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diagonally  across  the  field  to  level  the  surface.  One  application  of 
fertilizer  is  made  with  the  grain  drill,  preferably  between  the  first 
harrowing  and  the  first  time  over  with  a  cutaway  harrow.  The 
second  appUcation  is  made  just  before  planting.  Going  over  the 
field  twice  with  a  grain  drill  in  this  way  serves  also  as  cultivations. 
The  roller  is  used  ahead  of  the  planter  to  insure  a  uniform  planting 
depth.  Any  rough  or  lumpy  parts  of  the  field  are  given  extra  har- 
rowing and  rolling. 

SELECTION  OF  SEED. 

A  seed  plat  of  about  2  or  3  acres  is  grown  annually  in  order  to 
provide  the  next  year's  seed  supply  of  potatoes.  This  plat  is  put  on 
the  best  part  of  the  field  and  where  the  land  is  free  from  scab.  The 
^MToduct  of  this  plat  is  ordinarily  about  900  bushels,  which  are  assorted 
'  into  two  grades,  ''selects"  and  ''specials.''  "Specials"  must  weigh 
not  less  than  three-fourths  of  a  pound  each  and  must  have  well- 
developed  seed  and  stem  ends,  and  they  must  be  true  representatives 
of  the  type  and  variety,  which  is  exclusively  Sir  Walter  Raleigh. 
The  "selects"  are  those  which  do  not  pass  this  test,  except  tubers 
which  are  poor  in  shape  or  below  size,  which  are  discarded  and  used 
for  food.  About  10  days  before  the  potato  tops  die  this  plat  is 
carefully  gone  over  and  all  diseased,  dead,  poor,  or  otherwise  imper- 
fect hills  are  dug  up  and  removed  from  the  seed  plat.  "Specials" 
are  used  to  plant  the  seed  plat  the  following  year,  and  these  are  all 
treated  with  formaldehyde.  The  "selects"  are  planted  in  the 
remainder  of  the  field. 

PLANTING. 

• 

An  automatic  planter  which  opens  the  furrow,  cuts  the  seed  tuber 
into  four  pieces,  drops  and  covers  each  piece,  and  marks  the  next 
row  is  used  for  planting.  This  machine  requires  one  man  to  drive 
and  another  man  to  feed  the  seed  into  the  hopper.  Potatoes  are 
planted  3  to  4  inches  deep,  11  inches  apart  in  the  row,  with  the  rows 
36  inches  apart.  Each  seed  tuber  is  of  marketable  size,  and  about 
22  bushels  are  required  to  seed  each  acre,  but  one  piece  being  used 
in  each  hill. 

FERTILIZATION. 

In  1909  between  1,500  and  1,600  pounds  of  a  home-mixed  fertiUzer, 
which  analyzed  3.89  per  cent  nitrogen,  8.33  per  cent  phosphoric  acid, 
and  13.33  per  cent  potash,  were  appUed,  1,000  pounds  to  the  acre  at 
the  first  application  and  from  500  to  600  pounds  at  the  second.  The 
source  of  the  nitrogen  in  this  fertiUzer  is  nitrate  of  soda,  dried  blood, 
and  fresh  ground  bone.  The  source  of  the  potash  is  the  sulphate, 
while  that  of  the  phosphoric  acid  is  ground  bone  and  rock.  The 
quantities  used,  with  the  percentage  of  each,  are  shown  in  Table  11. 
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Table  II. — Qtuxntities  of  hovn^mixed  fertilizer  used  for  each  acre  of  potatoes,  with  the 
percentage  of  nitrogen,  phosphoric  acid,  and  potasn  it  contained  and  the  sotarce  from 
which  each  constituent  was  derived. 


Fertilizer  constitu- 
ent. 


Nitrogen 

Do 

Do.» 

Pbosphcnic  acid  * . 

FotashV.'.y.'.'.y... 


Total 


Fertilizing  material. 


Source. 


Nitrate  of  soda 

Dried  blood 

Fine,  pure  ground  bone. 

do 

Treated  rock 

Sulphate  of  potash 


Pounds 
used. 


4,000 
4,000 
6,000 
6,000 
8,000 
8,000 


36,000 


Fertilizer  constitu- 
ent in  material  used. 


Percent. 


15.8 
9.8 
2.4 
23.1 
14.0 
50.0 


Pounds. 


632 
.392 

144 
1,386 
1,120 
4,000 


7,674 


>  Counted  but  once. 

The  ingredient  materials  shown  in  Table  II  are  mixed  together  at 
home  on  the  bam  floor  with  a  shovel  at  an  average  cost  of  about  50 
cents  per  ton.  A  total  of  about  28,500  poimds  was  applied  to  18 
acres,  1,500  pounds  being  used  on  the  garden.  In  1909  the  cost  of 
these  ingredients,  f.  o.  b.  the  farm,  was  $34.18  per  ton,  or  $25.63  per 
acre.  The  quantity  of  commercial  fertihzer  used  is  being  reduced 
each  year,  as  the  great  improvement  of  the  farm  in  fertihty  makes 
its  use  less  necessary.  In  1910  only  1,200  pounds  were  used  and  the 
yield  was  above  the  average. 

CULTIVATION. 

The  cultivator  is  started  in  the  potato  field  within  a  week  after  the 
beginning  of  planting,  the  teeth  being  set  wide  apart  and  the  potato 
ridges  followed  as  a  guide.  The  object  of  this  cultivation  is  to 
break  up  the  middles  between  the  rows  which  have  been  pressed 
down  by  the  roller,  by  the  horses,  and  by  the  wheels  of  the  planter. 
For  this  cultivation  straight  teeth  2  J  inches  m  width  are  set  at  a  depth 
of  about  3  inches.  A  week  later  a  second  cultivation  is  made,  a 
smaller  number  of  the  same  kind  of  teeth,  set  at  a  depth  of  5  to  6 
inches,  being  used.  At  least  two  cultivations  are  made  before  the 
potatoes  are  up,  care  being  taken  to  keep  away  from  the  potato  row 
so  as  not  to  disturb  the  tubers.  A  2-row  pivot-wheel  riding  cultivator 
is  used.  After  the  third  or  fourth  cultivation,  or  as  soon  as  the  pota- 
toes are  well  up,  a  weeder  is  run  over  the  rows  crosswise  and  again 
lengthwise.  This  last  time  over,  the  weeder  pulls  the  plants  straight 
into  the  row  and  f acihtates  cultivation.  During  the  third  and  fourth 
cultivations  the  machine  is  adjusted  with  li-inch  teeth  next  to  the 
row  in  order  to  do  close  work.  The  other  teeth  are  set  the  same  as 
at  first.  At  the  fifth  cultivation,  7-inch  side  steels  throw  a  small, 
sharp  ridge  of  soil  directly  on  the  potato  row  and  the  soil  next  to  the 
row  in  order  to  bury  and  smother  any  weeds  escaping  previous  cul- 
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tivations.  The  spike-tooth  harrow  which  was  formerly  used  to  . 
clean  out  these  weeds  was  found  to  be  too  rough  on  the  plants  in  this 
soil.  All  the  remaining  cultivations  (there  are  usually  10  or  12)  are 
made  with  the  same  teeth  as  are  used  in  the  fifth,  gradually  widening 
the  space  next  the  row  as  the  vines  develop.  A  tooth  set  ahead  of 
the  gang  bar  on  each  side  prevents  the  wheels  from  running  on  the 
plants.  Two  hand  weedings  are  made  during  the  season^  one  about 
July  15  and  the  other  about  August  25,  in  order  to  get  any  weeds 
which  may  have  escaped  the  cultivator.  The  ground  is  so  clean  that 
a  man  can  pull  the  weeds  on  from  1  to  4  acres  in  a  day. 

SPBATING. 

Spraying  is  a  very  important  item  in  the  growing  of  a  crop  of  pota- 
toes on  this  farm.  The  watchword  is  thoroughness.  The  sprayer 
used  is  a  2-wheeled,  1-horse,  homemade  affair.^  The  power  is  sup- 
phed  by  a  double-acting  force  pump  having  a  large  air  chamber  and 
equipped  with  a  relief  valve,  pressure  gauge,  revolving  agitator,  etc. 
This  pump  develops  and  maintains  75  pounds  of  pressure,  which  the 
relief  valve  regulates.  Unless  otherwise  desired,  the  sprayer  covers 
six  rows  at  a  time  and  six  Bordeaux  nozzles  are  brought  to  bear,  one 
on  each  row.  Two  central  nozzles  spray  backward  under  the  machine; 
all  the  rest  are  directed  ahead.  The  nozzles  are  so  arranged  that  the 
operator  can  adjust  them  from  his  seat  without  stopping  the  machine. 
The  balance  of  the  machine  is  secured  by  placing  the  tank  over  and 
a  little  back  of  the  axle.     The  operator's  seat  is  on  the  tank. 

The  5-5-50  Bordeaux  formula  ^  is  used,  but  the  particular  strength 
of  the  mixture  is  not  regarded  as  being  so  important  as  that  it  is 
applied  vigorously,  liberally,  and  on  time.  Paris  green  is  the  insec- 
ticide used,  and  is  applied  at  the  rate  of  1^  pounds  per  acre.  None 
but  chemicals  with  a  guaranteed  analysis  are  purchased.  Stock 
solutions  of  copper  sulphate  and  of  lime  water  are  kept  in  readiness. 
The  tank  is  filled  from  the  small  stream  which  runs  through  the 
farm.  The  mixture  is  always  tested  before  being  applied,  and  an 
excess  of  Ume  is  used.  Emphasis  is  laid  upon  having  the  material 
well  mixed. 

As  a  rule  each  application  is  made  in  opposite  directions  on  the 
rows  or,  if  an  application  is  made  in  only  one  direction,  the  next  time 
over  it  is  made  in  the  opposite  direction.  During  the  first  spraying 
the  nozzles  are  directed  downward  in  the  center  of  the  row  at  an  angle 
of  45  degrees.  Before  the  rows  meet,  usually  in  mid-July,  the  nozzles 
are  swung  to  the  left  and  downward  at  the  same  angle.  Next,  the 
nozzles  are  swung  to  the  right  and  downward.  Again,  the  nozzles 
are  set  straight  and  downward  at  an  angle  of  45  degrees.     The 

» In  1910  a  modern,  2-horse,  100-gallon  machine  was  purchased. 

*  Five  pounds  of  copper  sulphate  (blue  vitriol)  and  5  potmds  of  lime  to  50  gallons  of  water. 
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owner  says  that  "  this  plan  requires  three  double  or  six  single  oppo- 
site applications  to  complete  the  cycle  and  gives  the  operator  the 
important  advantage  of  getting  at  the  potato  plant — attacking  the 
enemy  from  six  diflFerent  positions  or  angles,  thereby  forcing  the 
copper  plating  on  every  part  of  the  potato  plant  from  top  to  bottom. " 

In  1908  the  first  application  of  spray  was  made  on  June  23  and  the 
the  last  on  September  4.  During  the  five  weeks  following  the  middle 
of  July,  the  period  of  maximum  growth,  125  to  150  gallons  of  Bor- 
deaux mixture  per  acre  were  applied  each  week.  The  owner  believes 
thoroughly  in  frequent  and  light  appUcations,  and  points  out  that  an 
acre  of  good  potatoes  at  maximum  growth  makes  from  2  to  3  or 
more  acres  of  vine  and  leaf  area  during  this  period. 

The  extent  of  spraying  done  may  be  considered  excessive  by  many, 
but  the  owner  has  found  in  a  careful  test  that  it  pays.  He  has 
secured  a  good  profit  from  the  sprayed  rows  over  the  unsprayed  rows. 
We  will  let  him  give  these  results  in  his  own  words,  as  recorded  in  the 
Rural  New  Yorker  of  Mav  22,  1909: 

According  to  carefully  conducted  tests  the  past  season,  the  central  row  of  a  three-row 
check  (not  sprayed)  yielded  at  the  rate  of  137  bushels  potatoes  per  acre.  Sprayed 
potatoes  adjoining,  where  1,427  gallons  of  Bordeaux  were  applied  per  acre,  yielded 
240  bushels  of  better  stock — an  increase  of  103  bushels  by  spraying,  and  the  total  cost 
was  $13  per  acre.  Some  may  say  this  is  excessive,  but  a  further  test  was  made.  Two 
separate  rows  were  double  sprayed,  or  2,854  gallons  of  Bordeaux  were  applied,  and  the 
yield  in  each  case  was  278  bushels  per  acre.  The  spraying  cost  double,  or  $26  per 
acre.  The  increase  was  38  bushels,  which  cost  $13.  This  paid  too,  both  in  satisfac- 
tion and  from  a  business  standpoint.  Figuring  our  annual  18  acres  at  103  bushels  per 
acre  increase  from  spraying,  at  60  cents  per  bushel,le8s  cost  of  spraying,  a  net  profit 
of  $878.40  would  be  realized.  Does  it  pay?  For  several  years  similar  tests  and  results 
have  been  made  and  realized. 

DIGGING  AND  MARKETING. 

A  digger  is  used  in  harvesting  the  tubers  (fig.  6).  The  potatoes 
are  picked  up  by  men  and  boys  into  bushel  crates,  which  are  manufac- 
tured on  the  farm  from  purchased  timber  sawed  at  a  nearby  mill. 
In  an  average  year  from  12  to  15  pickers  will  keep  up  with  the  digger 
and  haul  each  day's  digging  to  the  cellar.  In  the  early  days  150 
bushels  were  regarded  as  a  good  day's  digging,  but  now,  with  improved 
machinery  and  methods,  1,000  to  1,200  bushels  are  handled  in  a  day. 
On  one  day  in  1906,  1,500  bushels  were  dug,  picked,  and  hauled — 
1,000  bushels  1  mile  to  the  station,  the  remainder  to  the  bam. 
Twenty-three  pickers,  including  10  girls  and  boys,  were  required  to 
do  the  work.  The  tubers  are  stored  in  the  house  cellar  as  far  as  pos- 
sible, particularly  the  seed-plat  stock.  This  cellar  holds  about  2,500 
bushels.  The  bam  is  used  to  store  the  remainder  of  the  crop;  stock 
stored  in  the  latter  place  must  be  removed  before  the  temperature  goes 
lower  than  20^  F. 

464 


20  A  SUCCESSFUL  NEW  YOBK   FARM. 

COST  OF  GBOwnra. 
Some  will  undoubtedly  think  that  the  cost  of  growing  potatoes  on 
this  farm  is  excessivei^^nd  that  there  is  no  profit  when  so  much 
expense  is  entailed.  TJie  following  is  a  careful  estimate  made  by  the 
owner  of  the  farm  and  the  writer,  which  shows  a  net  profit  of  $39.33 
per  acre,  or  14  cento  per  bushel,  besides  6  per  c€nt  interest  on  the 
land  and  equipment.  This  estimate  is  based  on  expenses  during  the 
last  three  years,  which  are  a  Uttle  high  for  the  whole  nine-year  period, 
and  on  the  average  yield  and  price  for  the  last  nine  years. 


»  digger  Id  operaLloa  and  ptckeis  at  work. 


Table  111.— Coil  per  a 


Cost  per  SCR. 

se 

teras  of  expense. 

I^'f 

Total. 

13.00 

(•ma. 

i».a) 

8,00 

S1.6J 

11K.W 

3S.33 
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INCOME. 

The  income  from  the  potato  crop  is  an  interesting  feature  of  this 
account,  because  it  is  more  or  less  the  measure  of  the  success  of  the 
methods  practiced.  The  following  table  gives  the  total  and  average 
yield  per  acre  for  18  years.  During  the  first  9  years  the  crop  aver- 
aged 132  bushels  per  acre.  In  1900  drainage  and  better  methods 
b^an  to  make  themselves  felt  and  the  yield  steadily  increased. 
During  the  last  9  years  the  annual  average  from  18  acres^has  been  282 
bushels  per  acre.  This  is  an  increase  of  150  bushels  per^acre  for  the 
last  9  years  over  the  9  years  from  1892  to  1900.  During  the  last  5 
years  it  has  averaged  295  bushels  per  acre.  The  average  yield  for 
the  whole  18  years,  during  which  373  acres  have  been  cultivated 
and  73,558  bushels  have  been  grown,  is  197  bushels  per  acre.  In 
1910  the  yield  was  328  bushels  per  acre,  which  was  considerably 
above  the  average  and  shows  that  the  farm  is  still  improving.  Good 
farming  tells. 

Table  IV. — Potato  yields  for  18  years  on  the  farm. 


Years. 


Ifl92 

1883 

1»4 

1895 

1896 

1897 

1898 

1899 

1900 

9-year  average, 
1892-1900 


Acres. 

Yield  in  bnshels. 

Total. 

Average 

per  acre. 

12 

1,200 

100 

25 

2,525 

101 

26 

3,063 

118 

22 

3,065 

139 

30 

4,186 

140 

30 

3,500 

117 

30 

5,180 

173 

18 

2,353 

131 

18 

2,868 

164 

211 

27,940 

132 

Years. 


Yield  in  bushels. 


1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

9-year  average, 

1901-1909 

18 -year  average. 


Acres. 

Total. 

18 

4,570 

18 

4,680 

18 

4.718 

18 

5,090 

18 

4,825 

18 

7,510 

18 

5,425 

18 

4,200 

18 

4,600 

162 

45,618 

373 

73,5.% 

Average 
per  acre. 


254 
260 
262 
283 
268 
417 
301 
233 
256 


282 
197 


LIVE  STOCK. 

This  farm  is  a  good  example  of  the  maintenance  of  fertility  with 
the  use  of  a  very  few  live  stock,  only  six  head  being  kept  on  58 
acres,  or  about  one  to  each  10  acres.  The  two  cows,  which  are 
Jerseys,  are  stall-fed  on  clover  hay.  They  are  fed  5  quarts  of  bran 
and  com  meal,  equal  parts  by  weight,  twice  during  each  day  except 
in  the  sunmier.  During  the  winter  and  until  May  1  they  are  also 
fed  beets  twice  a  day.  From  150  to  300  bushels  of  beets  are  grown 
for  this  purpose.  During  the  summer  the  cows  are  staked  out  on 
a  part  of  the  meadow  or  the  roadside.  These  two  cows  supply  the 
milk  and  butter  for  the  family  and  considerable  to  sell  besides. 

The  team  work  on  the  farm  is  done  by  four  horses,  which  average 
about  1 ,300  pounds  each.  These  horses  are  never  pastured,  but  are 
kept  up  in  stalls  the  entire  time.  During  the  working  season  they 
are  fed,  in  addition  to  clover  hay,  6  quarts  of  oats  three  times  a  day, 
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350  bushels  of  oats  being  purchased  each  year  and  ground  at  the  mill 

for  this  grain  ration.    During  the  winter  the  horses  receive  no  grain, 

but  only  clover  hay. 

LABOB. 

The  work  on  this  farm  is  performed  by  two  men,  one  of  whom  re- 
ceives $32  per  month  foreight  months,  $20  for  December,  $10per  month 
for  January  and  February,  and  $20  for  March,  together  with  board. 
The  other  man  is  employed  for  eight  months  at  $1.50  a  day  and  board. 
In  addition  to  this,  extra  day  men  are  hired  as  needed.  They  are 
mostly  required  in  potato  harvesting.  The  owner  is  a  hard  worker 
and  does  a  large  part  of  the  work  on  the  farm  himself.  He  attends 
personally  to  all  such  work  as  the  seeding  of  clover  and  the  planting 
and  spraying  of  potatoes.  This  has  been  the  case  until  the  past 
year,  1910,  when  he  removed  from  the  farm  to  take  charge  of  the 
farms  of  a  railroad  company.  Now  a  manager  is  employed  to  take 
the  owner's  place.     The  other  labor  remains  the  same. 

THE  MEASURE  OF  SUCCESSFUL  FABMIKG. 

The  average  farmer  is  altogether  too  prone  to  measure  success  in 
farming  entirely  from  the  dollars  and  cents  standpoint.  A  good  net 
income  is  but  one  of  the  factors  of  success  on  a  farm.  A  comfortable 
home,  convenient  and  efficient  buildings  and  equipment,  and  more 
fertile  and  productive  land  are  certainly  equally  important  factors. 
Successful  farming  may  be  defined  as  that  which  gives  maximum 
cash-crop  returns,  ordinary  home  comforts  and  conveniences,  effi- 
cient economic  administration,  and  at  the  same  time  leaves  the  land 
in  an  increased  state  of  fertiUty  and  productiveness.  Let  us  see  how 
this  farm  measures  up  to  tliis  standard. 

THE  PABM  INCOME. 

A  complete  table  of  the  income  for  each  of  the  18  years  during 
which  the  present  owner  has  operated  this  farm  follows.  In  this 
table  it  appears  that  the  average  total  receipts  for  the  nine  years 
from  1892  to  1900  were  $1,094.40,  made  up  as  follows:  Potatoes, 
$861.52;  wheat,  $73.37;  hay,  $17.62;  butter  and  eggs,  $76.83;  and 
miscellaneous,  $65.06.  Compared  with  this  is  the  average  income 
during  the  nine  years  from  1901  to  1909,  which  was  $2,786.33,  made 
up  of  potatoes,  $2,115.82;  wheat,  $258.53;  hay,  $60.61;  butter  and 
eggs,  $71 .94 ;  and  miscellaneous,  $279.43.  Some  remarkable  increases 
are  shown.  The  potato  income^  increased  145  per  cent,  the  wheat 
income  252  per  cent,  and  the  total  income  155  per  cent.    The  income 

1  A  factor  in  this  greatly  increased  income  from  potatoes  has  imdoubtedly  been  the  increase  in  the 
average  price  of  potatoes.  From  1S92  to  1900  the  price  ranged  from  $0,095  in  1895  to  $0,509  in  1897,  and 
areraged  $0,292  per  bushel.  From  1901  to  1909  the  price  ranged  from  $0,273  in  1904  to  $0,578  in  1908,  and  arer- 
agcd  $0,424  per  bushel.  The  selling  price  for  the  last  9-year  period  averaged  $0,132  more  per  bushel  than  the 
preceding  9-year  period.  The  average  price  for  18  years  is  $0,358  per  bushel.  Much  the  same  is  true  o( 
wheat  prices. 
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from  butter  and  ^gs  remained  about  the  same,  but  the  income  from 
miscellaneous  sources  was  increased  four  times,  principally  due  to 
the  sale  of  orchard  and  garden  products.  The  amoimt  of  the  income 
is  not  so  remarkable  as  the  increase  of  the  last  nine  years  over  the 
preceding  nine  years. 

Table  Y.^Salesofprodiice  from  the  farm,  1892-1909. 


Year. 


1892 

1883 

1884 

1885 

1896 

1897 

1898 

1899 

1900 

9-year  average. 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 - 

9-year  average. 
IS-year  average 


Potatoes. 


$487.30 
805.44 
811.31 
291.77 
493.17 
1,781.00 
1,469.91 
796.80 
717.00 


Wheat. 


168.51 

73.00 

Ml.  56 

121.50 

151.00 

180.00 

97.53 

48.34 

17^92 


861.52 


73.37 


2,214.69 
1,652.48 
2,288.80 
1,391.26 
2,265.80 
2,525.00 
2,807.89 
2,428.54 
1,467.93 


92.22 
236.00 
404.50 
166.17 
236.19 
172.00 
156.00 
148.68 
715.00 


2,115.82        258.53 


1,488.67 


165.95 


Hay. 


1113.83 
44.74 


Batter 
and  eggs. 


$121.56 
207.96 
101.96 
86.77 
43.85 
26.16 
25.28 
47.42 
30.54 


17.62 


76.83 


226.00 
78.00 


17.00 


48.00 
85.47 


91.00 


27.28 
44.42 
37.19 
95.20 
54.01 
121. 75 
lia35 
66.58 
90.68 


60.61 


71.94 


39.11 


74.  W 


Miscella- 
neous. 


$90.00 
44.50 
20.93 
15.00 
117.00 
150.00 
50.00 
55.14 
42.86 


Total. 


$777.37 

1,220.90 

975.76 

415.04 

705.02 

2,037.16 

1,642.72 

1,061.53 

1,014.06 


65.06 


350.00 
50.48 
107.60 
153.60 
395.23 
182.57 
393.96 
536.83 
335.77 


1,094.40 


2,910.19 
2,070.38 
2,837.99 
1,823.23 
2,951.23 
3,049.32 
3,553.67 
3, 180. 63 
2,700.38 


279.43  I    2,786.33 


172.25  1    1,94a  36 

fe 


1  Rye  instead  of  wheat. 


'}^ 


Unfortunately,  it  is  impracticable  to  get  as  accurate  a  statement  of 
expenses  as  we  have  of  receipts.  While  a  daybook  has  been  kept 
during  the  whole  period  of  18  years,  the  items  of  expense  are  so  con- 
fused with  personal,  family,  and  other  expenses  that  they  can  not 
be  separated  without  a  vast  amount  of  labor.  Therefore  it  has  been 
necessary  to  resort  to  estimates.  These  have  been  as  carefully  made 
as  possible,  being  compared  with  the  items  in  the  daybook  for  some 
years,  where  these  are  clear. 

Table  \l,— Expenses  of  the  farm,  1892-1909  (estimated). 


Period. 


Labor. 


9  years,  1802-1900 $400 

9  years,  1901-1909 j       600 


Seed. 


$50 
75 


Feed. 


$100 
200 


Fertil- 
izer. 


$100 
500 


insur- 


ance. 


ine  ma- 
terial. 


Depre- 
cia- 
tion 
and  re- 
pairs. 


Miscel- 
lane- 
ous. 


Total. 


$60 
100 


$880 

1,775 


It  will  be  noted  that  while  expenses  have  increased,  this  increase 
has  not  been  in  proportion  to  the  increase  in  receipts.  During  the 
second  9-year  period  the  average  expenses  increased  $895,  or  102  per 
cent  over  the  average  for  the  first  nine  years,  while  the  receipts 
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increased  $1,691.93,  or  155  per  cent,  during  the  same  period.  Thus, 
the  owner's  profit,  which  represents  his  interest  on  investment  and 
salary,  was  $796.93  greater  during  the  second  nine  years  than  during 
the  first  nine  years.  To  put  it  another  way,  allowing  the  owner  a 
salary  of  $300  a  year,  his  interest  on  the  investment  of  $10,000,  or 
about  $175  per  acre,  increased  from  —0.8  per  cent  to  7.1  per  cent. 

The  profitableness  of  this  farm  may  be  measured  in  another  way. 
The  owner  began  with  a  debt  of  $3,000  on  the  land  and  several  hun- 
dred dollars  on  the  equipment.  All  indebtedness  has  been  paid. 
In  addition,  a  tile  drainage  system  costing  $2,500  has  been  put  into 
operation  on  the  farm.  The  farm,  shop,  and  house  equipments  have 
been  increased  to  the  maximum  of  efficiency.  These  and  other  im- 
provements have  doubled  the  cash  value  of  the  farm  and  have  left  a 
considerable  cash  balance  in  the  bank.  All  this  must  be  credited  to  18 
years  of  good  farming,  which  may  be  called  fairly  successful  financial 
management. 

CONDITION  OF  THE  FABM. 

The  productivity  of  the  soil  has  been  greatly  improved  and  its  phys- 
ical condition  made  nearly  perfect.  The  plowing  under  of  so  much 
clover  and  wheat  straw  has  added  no  small  amount  of  plant  food. 
Together  with  the  judicious  use  of  conmiercial  fertilizers,  the  plant 
food  added  has  probably  been  somewhat  in  excess  of  that  removed 
by  crops,  thus  creating  what  might  be  called  a  reserve  fund  of  fer- 
tility. Tile  draining  and  green  manures  have  so  drained  and  aerated 
the  soil  that  its  physical  condition  could  hardly  be  improved. 

The  soil  is  an  ideal  one  for  wheat  and  hay,  but  is  rather  heavy  for 
potatoes.  Only  the  greatly  improved  condition  of  the  soil  has  made 
good  crops  possible.  The  yield  of  wheat  shows  an  average  increase 
of  5.2  bushels  per  acre  for  the  last  nine  years  over  the  preceding  nine 
years;  of  potatoes,  an  average  increase  of  150  bushels  per  acre  for  the 
same  period;  and  of  hay,  more  than  double  the  previous  yields. 
These  crop  increases  are  the  best  evidence  of  the  increased  produc- 
tive power  of  the  soil,  which  has  probably  been  more  than  doubled. 
Moreover,  the  farm  has  just  reached  this  condition  of  maximum  pro- 
duction, and  from  now  on  a  higher  average  will  undoubtedly  be 
obtained  on  all  crop  yields.  The  farm,  rather  than  a  bank,  has  been 
the  depository  of  profits  and  has  returned  good  interest. 

THE  HOME. 

A  pleasant  and  comfortable  home  is  certainly  a  big  asset  in  any  busi- 
ness. This  feature  has  not  been  neglected  on  this  farm,  which  contains 
all  the  comforts  and  conveniences  of  the  better  farms  (fig.  7).  In  this, 
as  in  all  the  struggles  of  these  18  years,  the  farmer  has  had  the  effi- 
cient aid  of  a  capable,  hard-working,  and  patient  wife,  to  whom  should 
be  given  a  full  share  of  the  credit  for  what  has  been  accomplished. 
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THE  GABDEV  AHD  OECHAKD. 
The  iiaportance  of  the  garden  as  a  fann  asset  can  hardl;  be  over- 
estunated.  Ordinarily,  in  estimating  a  farmer's  profits  we  fail  to 
consider  that  the  garden  supplies  a  lai^e  part  of  his  living.  As  a 
matter  of  fact,  the  farmer's  income  should  be  credited  with  the  differ- 
ence in  the  cash  cost  of  running  his  family  table  and  that  of  tlie  man 
who  has  no  garden.  Yet  the  averse  farmer's  garden  does  not  receive 
the  attention  which  it  should  liave.  All  other  farm  work  usually 
comes  first  and  the  garden  is  neglected.  Most  fanners  will  not  take 
the  time  to  care  for  the  garden  properly  when  it  interferes  with  other 
farm  work.  Often  not  more  than  a  few  hours'  work  would  be  neces- 
sary to  put  the  garden  in  proper  condition,  when  lack  of  this  attention 


Fro.  7.— House,  lawn,  and  part  of  Ilw  garden  on  Uie  &nu. 

would  mean  the  purchase  of  vegetables  or  fruit.     The  farm  garden 
is  a  real  asset,  a  productive  enterprise,  and  should  be  so  regarded. 

On  this  farm  the  owner  has  demonstrated  that  the  garden  may  not 
only  be  made  to  furnish  the  family  with  fruit,  flowers,  and  vegetables 
during  tlie  greater  part  of  the  year,  but  that  it  may  do  this  without 
interfering  with  the  regular  farm  work.  In  other  words,  lie  has 
proved  that  a  model  garden  and  orchard  and  maximum  crop  yields  are 
compatible.  Moreover,  on  this  farm  the  garden  has  actually  returned 
a  cash  profit,  from  $50  to  $200  worth  of  products  having  been  sold 
from  the  garden  each  year  for  several  years. 

THE  VEaETABLB  GARDEN'. 

In  order  to  give  the  maximum  of  efficiency,  a  garden  must  be  care- 
fully laid  out.  Reference  to  the  map  in  figure  8  will  show  that  this 
one,  which  is  three-fourths  of  an  acre  in  extent,  has  been  very  carefully 
planned.    Each  spring  each  vegetable  is  assigned  a  definite  row  or 
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row9,  where  it  is  planted  at  the  proper  season.  Several  hundred 
pounds  of  home-mixed  fertilizer  are  applied  in  the  spring  and  tlie  soil 
is  put  in  ideal  condition  to  receive  the  seed.  The  work  is  always  done 
on  time,  if  possible,  the  garden  being  regarded  as  a  crop  as  much  as 
the  wheat  or  potatoes.  Cultivation  is  done  mostly  wiih  wheel  hoes 
and  liand  toolrf.  It  is  thorough  and  persistent.  Weeds  have  no  place 
there  and  are  nitlileasly  made  war  on. 

In  aiidition  to  all  such  vegetables  as  are  wanted  for  the  family 
table,  considerable  quantities  of  onions  for  the  local  market,  beets 


Fee.  a.— Kiagram  oil  he  gar  Jen  oa  Ilie  farm,  nrlth  a  partial  Index  of  the  trulls,  vegBlablea.  etc. 

as  winter  fee<I  for  the  two  cows,  and  carrots  for  the  horses  are  grown. 
These  occupy  the  soil  not  needed  for  the  regular  garden  and  go  far 
toward  paying  for  the  work  done  in  the  garden, 
SHALL  FRUITS. 
Fruit  forms  an  important  part  of  tliis  really  remarkable  garden. 
All  kintls  are  grown.     Cherries  and  strawberries  start  the  season  in 
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mid-June  and  are  followed  in  succession  by  currants,  black  rasp- 
berries, red  raspberries,  blackberries,  gooseberries,  plums,  pears, 
peaches,  prunes,  apples,  grapes,  and  quinces.  In  order  not  to  have 
any  gaps  between  the  different  fruits,  early,  midseason,  and  late 
varieties  of  each  fruit  were  plailted.  For  example,  the  earUest 
ripening  strawberry  on  his  soil  and  imder  his  conditions  is  Glen 
Mary.  This  is  closely  foUowed  by  Bubach  and  Ridgway,  Brandy- 
wine,  the  latest  variety,  closing  the  strawberry  season  just  as  the 
earUest  of  the  black  raspberries  are  beginning.  The  same  plan  is 
followed  with  several  other  fruits.  The  ground  is  as  fully  occupied 
as  possible.  V^etables  are  grown  between  the  rows  of  berries  where 
practicable.    The  raspberries  are  held  up  by  wires.     Grapes  are 
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Fio.  9.— Diagram  showing  the  orchard,  lawn,  and  garden  on  the  larm,  with  an  index  of  each. 

trained  on  an  overhanging  cross-arm  trellis,  and  gooseberries,  which 
thrive  in  the  shade,  are  set  under  this  arbor. 

THE  ORCHABD. 

The  main  orchard  as  shown  in  the  map  (fig.  9)  is  separate  from  the 
garden.  It  is  composed  principally  of  apple  trees  set  30  by  40  feet 
apart  interplanted  with  pear  and  peach  trees,  thus  making  the  trees 
stand  15  by  20  feet  apart.  As  with  the  small  fruits,  these  tree  fruits 
are  of  many  varieties,  beginning  with  the  earliest  sunmier  apples, 
pears,  and  peaches  and  continuing  in  succession  through  the  season 
to  the  latest  varieties.  Reference  to  the  keys  accompanying  the 
maps  will  show  what  these  varieties  are.  They  may  not  be  adapted 
to  other  soils  and  conditions  as  well  as  to  those  of  tliis  farm.  The 
orchard,  which  consists  of  2  acres  of  land,  has  been  cropped  in  the 
r^ular  rotation  up  to  the  present  time,  the  fertihty  of  the  soil  being 
maintained  in  the  same  way  as  that  of  the  remainder  of  the  farm. 
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FLOWEBS. 

Still  another  feature  of  the  garden  should  be  mentioned — the  flowers. 
Every  year  a  pyramidal  bank  of  red  and  white  flowers,  running  the 
whole  length  of  the  garden,  is  grown.  These  are  arranged  in  long 
rows  of  color,  the  highest  growing  flower  in  the  middle,  a  medium 
high  one  next,  then  a  still  lower  growing  one  on  each  side.  The  aim 
is  so  to  time  the  planting  that  they  will  bloom  together,  when  they 
are  a  beautiful  sight. 

Thirty  varieties  of  roses  *  are  grown  in  the  front  yard,  which  is 
neatly  kept  and  well  arranged.  The  owner  can  tell  you  the  name  and 
merits  of  each  of  these  varieties,  as  also  of  the  several  varieties  of 
peonies  growing  here.  He  takes  the  keenest  pleasure  in  watching  and 
studying  these  flowers  and  discussing  them  with  visitors.  They  con- 
tribute no  small  amount  to  the  sum  of  enjoyment  of  life  on  this  farm. 

THE  SMALL-TOOL  EQUIPMEITT. 

One  other  department  of  this  farm  is  worthy  of  particular  mention. 
In  the  fore  part  of  this  account  it  was  noted  that  the  owner  was  of  a 
mechanical  turn  of  mind.  In  following  out  this  Uking  he  has  accu- 
mulated one  of  the  most  complete  sets  of  smaU  tools  the  writer  has 
ever  seen.  Mechanic,  carpenter,  and  plumbing  tools  of  every  kind 
which  might  be  of  use  on  the  farm,  either  in  making  new.  articles  or 
in  repairing  old  ones,  make  up  this  equipment.  These  include  saws, 
measuring  tapes  and  tools,  hammers,  wrenches,  punches,  pliers, 
braces,  sets  of  bits  of  different  sizes,  files,  rivets,  screws,  blacksmith^s 
and  woodworker's  vises,  a  foot-power  lathe,  a  forge,  an  anvil  and  forge 
equipment,  and  many  other  useful  tools.  A  complete  list  of  these 
articles  with  their  original  cost  follows.  The  inventory  totals  $332.54, 
which  is  probably  25  per  cent  more  than  the  tools  would  have  cost 
had  they  oeen  purchased  all  together  at  wholesale  rates.  Mr.  Martin 
has  been  accumulating  these  tools  during  18  years  and  has  paid  fuU 
retail  prices  for  most  of  them. 

In  addition  to  this  set  of  small  tools,  the  repair  shop  contains  a 
complete  set  of  carriage,  machine,  and  stove  bolts  in  assorted  sizes 
from  the  smallest  to  the  largest  which  might  be  wanted  on  the  farm, 
numbering  3,303  as  inventoried  September  1,  1910,  and  valued  at 
about  $35.  Besides  these,  a  full  supply  of  bolts,  washers,  and  small 
parts  of  the  different  makes  of  machines  used  on  the  farm  is  kept  on 
hand.  This  obviates  the  necessity  of  dropping  work  and  going  to 
town  after  broken  or  lost  parts  of  implements,  which  consumes  so 
much  time  on  the  average  farm. 

One  afternoon  during  potato  harvest  in  1908,  when  the  writer 
happened  to  be  visiting  the  farm,  an  incident  occurred  which  illus- 
trates very  well  the  value  of  this  repair  and  supply  outfit.     The  short- 

»  A  full  account  of  these  roses  and  their  culture  may  be  found  in  the  Rural  New  Yorker  of  Novem  ber  13, 
20,  and  27, 1909,  vol.  68,  pp.  981,  1002,  and  1022. 
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beam  of  the  potato  digger  was  broken  in  turning  the  machine.  Four- 
teen men  were  picking  up  potatoes,  while  a  team  and  two  other  men 
were  hauling.  The  pickers  were  not  far  behind  the  digger  and  in 
half  an  hour  or  less  would  have  caught  up  and  been  idle.  But  there 
was  an  extra  part  in  the  farm  shop,  and,  calling  one  man  to  his  assist- 
ance, the  owner  quickly  unhitched  the  team  and  with  the  required 
tools  at  hand  removed  the  broken  beam,  replaced  it  with  a  new  one, 
and  resumed  dicing  before  the  pickers  caught  up.  Unknown  to  him, 
the  writer  had  held  the  watch,  and  the  whole  delay  consumed  but 
25  minutes.  On  many  farms  this  accident  would  have  stopped  all 
work  for  at  least  the  rest  of  the  day  and  cost  more  than  the  price  of 
the  broken  part  and  the  repair  tools  in  idle  labor  and  delay  of  work. 

These  tools  and  extras  are  housed  in  a  convenient  repair  shop  in 
one  end  of  the  barn,  where  they  are  neatly  and  orderly  arranged  in 
cases  and  boxes  or  hung  on  the  walls.  Everything  has  its  place,  and 
the  owner's  aim  is  to  keep  it  there  if  possible. 

Some  will  consider  many  of  these  tools  unnecessary  and  superfluous, 
and  some  of  them  doubtless  are.  But  the  retail  cost  of  the  entire 
outfit  is  only  about  $350,  which  is  not  a  large  siun.  The  interest  on 
this  amount  at  6  per  cent  is  only  $21  a  year,  and  it  is  safe  to  say  that 
there  has  never  been  a  year  when  twice  this  amount  was  not  saved 
by  them  in  time,  labor,  and  cash.  The  average  farmer  has  a  far 
larger  repair  bill  than  this  amount  of  interest  and  upkeep.  While  the 
average  man  will  undoubtedly  not  require  as  many  tools  as  this,  yet 
here  is  an  example  which  can  very  weU  be  followed  by  many  farmers 
to  their  comfort,  convenience,  and  financial  advantage. 

List  and  cost  of  mechanics',  machinists^  and  plumbing  tools,  etc.,  on  the/arm. 


Cost. 

2  Hand  cutro£f  sawB,  26-iiich $3. 00 

2  Hand  ripsaws,  28-mch 3. 00 

2  Hand  keyhole  saws .50 

1  Hack  saw,  lO-inch .75 

24  Blades,  lO-inch 1.00 

1  Square,  2-foot 1.50 

2  Try-squares,  6  and  10  inch .70 

2  Bevel  squares,  10-inch .50 

1  Tape  measure,  75-foot .75 

1  Compass,  10-inch .60 

2  Calipers,  6-inch .75 

2  Marking  gauges .50 

2  Claw  hammers 1.00 

2  Cittea-peen  riveting  hammers. .  1. 00 
I  Blacksmith's  croes-peen  ham- 
mer   .50 

1  Blacksmith's   ball-peen   ham- 
mer   .50 

1  Shoeing  hammer .40 

1  Rawhide  maUet L  26 
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1  Nail  puller $0. 50 

1  Broadax 1. 00 

2  Combination  monkey  and  pipe 
wrenches,  15-inch 3.  50 

7  Twin  alligator  wrenches,  8-inch  3. 50 

1  Alligator  wrench,  20-inch 1. 00 

6  Assorted  wrenches 1.00 

6  Assorted  cold  chisels 1. 00 

6  Assorted  cold  punches .75 

4  Nail  seta .25 

2  Center  punches .20 

2  Prick  pimches .20 

4  Rivet  sets .75 

4  Screw  drivers 1. 00 

1  Tool  handle 1.25 

1  Pair  button  pliers .50 

1  Pair  lineman's  pliers .50 

1  Pair  parallel- jaw  pliers 1. 50 

2  Pairs  small  pliers .75 

1  Pair  round-noee  pliers .50 
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Cost. 

1  Pair  end  nippers |1.  50 

1  Pair  three-fourths  bolt  cutters.        5. 00 

1  Pair  hog  ringers .25 

1  Pair  gas  tongs .40 

1  Pair  pulling  tongs 1.  50 

1  Pair  cutting  nippers 1.50 

2  Pairs  pruning  shears 1.  50 

1  Parallel-jaw  6-tube  punch 1.  50 

1  Saw  set .60 

1  Crosscut-saw  set 1.00 

1  Pair  tin  snip>s 1.  75 

1  Pair  bent  snips 1.75 

2  Scrapers .25 

1  Sweep  brace,  16  inch 2.  50 

Complete   sot   bits,    J-inch,    25 

cento;  -jViiich,  25  cento;  |- 
inch,  30  cento;  •jV^'^ch,  30 
cento;  J-inch,  35  cento;  ^ 
inch,  35  cento;  J-inch,  40  cento; 
H-inch,  40  cento;  }-inch,  45 
cento;  H-inch,  50  cento;  |- 
inch,  55  cento;  |J-inch,  60 
cento;  1-inch,  65  cento;  IJ- 
inch,  70  cento;  1  J-inch,  80 
cento;   l|-inch,   85  cento;   IJ- 

inch,  90  cento 8.  60 

1  Expansive  auger  bit,  J  to  3J- 

inch .65 

1  Car  bit,  J-inch .75 

1  Wood  countersink .30 

1  Reamer  for  iron  work .25 

1  Bit  and  square  level .20 

1  Taper  auger 2.00 

1  Hollow  auger 4. 00 

1  Spoke  pointer .50 

1  Bit  gauge .25 

2  Bit  extensions .50 

1  Washer  cutter .50 

1  Hand  taper  reamer .50 

Complete  set  brace,  square-shank 

twist  drills,  ^j^^-inch,  7  cento; 
•^inch,  8  cento;  ^j^^^-inch,  10 
cento;  -jVinch,  12  cento;  /,- 
inch,  15  cento;  -j^-inch,  17 
cento;  ^''j-i^^'^j  17  cento;  ■^^- 
inch,  22  cento;  l^-inch,  24 
cents;  |^-inch,  27  cento;  |- 
inch,  31  cento;  fj-inch,  34 
cento;  ^^-inch,  38  cento;  .4^- 
inch,  41  cento;  J-inch,  44  cento; 
^-inch,  60  cento;  f-inch,  68 
cento;  ^  J-inch,  75  cento;  }- 
inch,  85  cento;  U-inch,  90 
cento;  J-inch,  98  cento;  Cl- 
inch, $1.10;  1-inch,  $1.20 10.53 
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Poet  drill,  upright,  self-feed, 
and  quick  return $10.00 

One-half  inch  straight  round- 
shank  driUs,  3Vi^ch»  A-inch, 
jVinch,  /j-uic^»  A-incli»  iJ- 
inch,  J§-inch,  J^-inch,  |J-inch, 
Ji-inch,  Ji-inch,  J}-inch,  jf- 
inch,  f  f-inch,  ^J-inch,  ||-inch, 
fl-inch,  JJ-inch 10.63 

Complete  set  reamers  bit  brace, 
i-inch,  25  cento;  T^-i^^h,  30 
cento;  f-inch,  35  cento;  -jVi^^ch, 
40  cento;  J-inch,  45  cento;  -ft- 
inch,  50  cento;  f-inch,  60  cento; 
}-inch,  70  cento;  J-inch,  80 
cento;  1-inch,  90  cento;  IJ-inch, 
$1.10 6.35 

1  Burring  reamer,  J  to  IJ  inch  . .  .75 

2  Iron  countersinks .40 

2  Brace  screw-driver  bite .25 

Several  extra  bite,  drills,  reamers, 

etc..; 2.00 

Chisels,  socket  firmer,  J-inch,  30 
cento;  J-inch,  30  cento;  f-inch, 
30  cento;  J-inch,  35  cento; 
f-inch,  40  cento;  f-inch,  40 
cento;  J-inch,  40  cento;  1-inch, 
45  cento;  1  J-inch,  45  cento;  IJ- 
inch,    50    cento;    If-inch,    50 

cento;  2-inch,  55  cento 4.90 

Gauges,  J-inch,  30  cento;  J-inch, 
40  cento;  f-inch,  50  cento;  1- 

inch,  75  cento 1.95 

Wood  planes:  Smoothing  plane, 
40  cento;  jack  plane,  60  cento; 
jointer,  75  cento;  long  jointer, 

$1 2.75 

Iron  planes:  Two-inch  smooth- 
ing, $2;  3-inch  scraper,  $1.50; 
1  J-inch  bull-nose  rabbet  plane, 
$1;  plane  hollows  and  rounds, 
$10;  circular  plane,  $2.25; 
router,  $1.50;  1  small  bull-nose 
plane  header,  25  cento;  1  small 
block  plane,  25  cepto;  1  leader, 

50  cento 19. 25 

1  Level  (iron)  and  sighte 2. 50 

1  Level,  wood 1.00 

1  Leather  gauge  knife 1.00 

1  Oilstone 25 

1  Double  carborundum  stone ...        1. 25 

1  Steel  stamp,  **T.  E.  M.** 50 

1  Set  numbers  (steel) 1.00 

1  Steel  burning  stamp,  "T.  E. 
M." 75 
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Cost. 

1  Set  steel  burning  numbers,  0 
tolO 11.25 

36  Sheets  sandpaper 25 

24  Sheets  emery  cloth 25 

2  Pairs  6-inch  iron  clamps .50 

2  Pairs  10-inch  iron  clamps .80 

2  Pairs  12-inch  wood  clamps 1. 00 

2  Cylindrical  gauges,  ^  to  3  inch        1. 00 

1  Angle  and  circle  board 50 

1  Screw  plate,  tV"^c^>  f-inch, 

J-inch,  }-inch,  and  1-inch 5. 00 

1  Pipe  screw  plate,  i-inch,  |- 

inch,  J-inch,  j-inch,  1-inch. . .  4. 00 
1  Pipe  cutter,  J  to  1 J  inch 2. 00 

3  Pipe  cutters 30 

6  Oil  cans 60 

3  Flat  files,  14-inch,  45  cents; 

2,  12-inch,  30  cents 75 

1  Half-round   file,    14-inch,    25 

cents;  1,   10-inch,  half-round, 

20  cents 45 

1  Square  file,  10-inch,  15  cents; 

3,  14-inch,  round,  45  cents .60 

2  Round  files,  12-inch,  30  cents; 

3,  6-inch,  25  cents;  3,  4-inch, 
15  cents .70 

3  Three-cornered  files,  8-inch, 
25  cents;  5,  slim,  8-inch,  40 
cents;  3  heavy  files,  6-inch, 
25  cents;  2,  6-inch,  15  cents; 

4,  5-inch,  20  cents 1.25 

I  File  brush,  20  cents;  1  steel 

brush,  60  cents .80 

Roimdhead  rivets:  5  pounds,  ^ 
by  i  inch;  5  pounds,  A  by  i 
inch;  2  pounds,  A  by  }  inch. .        1.  20 

Tin  flathead  small  rivets;  3 
pounds  assorted  rivets •  .  40 

Roundhead  rivets,  12  pounds, 
J  by  i  inch,  96  cents;  5  pounds, 
J  by  f  inch,  40  cents 1. 36 

Roimdhead  rivets,  18  pounds, 
J  by  }  inch,  $1.44;  21  pounds, 

A  by  }  inch,  88  cents 2.32 

>  A  few  tools  are 
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Cost. 

Flathead  rivets,  2  pounds,  J  by 
1  inch;  2  pounds,  J  by  IJ  inch; 
1  pound,  J  by  IJ  inch;  1 
poimd,  1  by  If  inch;  1  pound, 
J  by  H  inch;  1  pound,  J  by  2 J 
inch;  2  pounds,  J  by  3  inch...      $0.90 

Wood  screws,  100,  J-inch,  10 
cents;  gross,  j-inch,  15  cents; 
100,  1-inch,  15  cents;  50, 
1-inch,  heavy,  10  cents;  gross, 
IJ-inch,  25  cents;  gross,  IJ- 
inch,  30  cents;  gross,  If-inch, 
35  cents;  gross,  2-inch,  35  cents; 
gross,  2}-inch,  40  cents 2. 15 

Roundhead  nickel  screws,  60, 
IJ-inch,  15  cents;  200  assorted 
spring  keys,  75  cents .90 

Harness  extras,  buckles,  snaps, 
rings,  clips,  staples,  etc 2.00 

1  Blacksmith's  vise,  6-inch  jaw.      10. 00 

1  Woodworker's  vise,  5-inch  jaw.        5. 00 

1  Foot-power  lathe.  No.  10,  3- 
cone,  back  gear,  14  by  30 
swing,  longitudinal  and  cross 
feed 40.00 

1  Four-jaw,  6-inch  chuck,  uni- 
versal or  independent  chuck . .       10. 00 

6  Adjustable  lathe  cutters,  2 
straight,  1  right,  1  left,  1 
straight  cutting  off  and  1  offset, 
and  1  inside-boring  tool 12. 00 

1  Arbor,  }-inch 1. 50 

9  Taper-shank  twist  drills,  |i,  If, 

ii  f  i  f  f ,  M,  H,  M,  H 5.00 

1  Screw-pitch  gauge,  7  to  36 1.  00 

1  Center  gauge .40 

5  Pounds  small  nails,  40  cents; 

spring  wire,  25  cents .65 

1  Grindstone 5.00 

1  Swing  horse 4.00 

1  Forge,  anvil,  and  tools,  etc 35. 00 

1  Barrel  castor  machine  oil.  No.  1  10. 00 
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SXJMMAET. 

(1)  This  bulletin  is  the  story  of  the  struggles  and  successes  of  a 
plain  New  York  farmer  who  remained  on  the  farm  through  the 
''hard-times"  period,  and  succeeded. 

(2)  The  farm  was  an  average  one  for  the  section  and  the  owner  had 
aU  the  drawbacks  of  an  ordinary  farmer,  such  as  indebtedness,  lack 
of  capital,  run-down  land,  poor  drainage,  etc. 

(3)  The  organization  of  this  farm  is  the  most  striking  thing  about 
it,  making  it  one  of  the  best  organized  farms  in  the  United  States. 
A  well-developed  systematic  plan  was  followed  from  the  first  and 
carried  to  success. 

(4)  This  farm  is  thoroughly  tile  drained  with  more  than  10  miles 
of  tile,  or  56  rods  per  acre,  according  to  a  systematic  plan  followed 
since  1897. 

(5)  The  rotation  is  the  simple  one  of  wheat,  clover,  and  potatoes. 
This  is  an  excellent  rotation,  because  it  has  two  good  cash  crops  and 
one  fertiUty  crop  every  three  years. 

(6)  Wheat  has  averaged  25.6  bushels  per  acre  for  the  past  12 
years.  The  last  six  years  show  an  increase  of  5.2  bushels  per  acre 
over  the  previous  six  years. 

(7)  Clover  is  the  key  to  the  success  of  this  rotation.  From  imcer- 
tain  and  poor  stands  it  has  become  a  certainty  and  averages  2  to  4  tons 
per  acre  for  the  first  cutting.    The  second  crop  is  usually  plowed  under. 

(8)  Potatoes  are  the  money  crop.  The  average  yield  per  acre  for 
the  last  nine  years  has  been  282  bushels,  as  against  132  bushels  for 
the  preceding  nuie  years,  an  increase  of  150  bushels  per  acre,  due  to 
better  drainage,  seed  selection,  and  better  cultivation,  fertilizing,  and 
sprayuig  methods. 

(9)  Successful  farming  should  be  measured  not  only  by  financial 
results  but  by  the  resultant  productive  condition  of  the  soil,  the 
farm  home,  and  the  farm  equipment  and  conveniences. 

(10)  Measured  by  net  income  this  farm  may  be  called  fairly  suc- 
cessful. During  the  last  nine  years  it  has  paid  the  owner  an  average 
net  return  of  over  $700  per  year,  or  7.1  per  cent  on  an  investment  of 
$10,000,  and  an  annual  salary  of  $300. 

(11)  A  good  farm  home,  an  exceptionally  fine  garden,  grounds,  and 
home  orchard,  and  a  model  smaU-tool  equipment  are  also  marks  of 
success. 

(12)  Perhaps  the  most  striking  thing  about  this  farm  outside  of  its 
organization  is  the  remarkable  increase  shown  in  the  second  9-year 
period  over  the  preceding  9-year  period,  due  to  the  methods  employed. 

(13)  This  farm  is  a  conspicuous  example  of  model  farming  that 
pays.  The  secret  of  success  is  a  well-developed  systematic  plan  of 
organization  well  followed. 
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LE'ITHR  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
WaMngfon,  D,  C,  April  10, 1911. 

Sir:  I  have  the  honor  to  transmit  and  to  recommend  for  publi- 
cation as  a  Farmers'  Bulletin  the  accompanying  manuscript  on  Red 
Clover,  prepared  by  Mr.  J.  M.  Westgate,  Agronomist  in  Charge  of 
Clover  Investigations,  and  Mr.  F.  H  Hillman,  Assistant  Botanist, 
Bureau  of  Plant  Industrv,  with  notes  on  insect  enemies  of  red  clover 
by  Mr.  F.  M.  Webster,  in  charge  of  Cereal  and  Forage  Insect  Investi- 
gations, Bureau  of  Entomologv. 

The  increasing  difficulty  or  obtaining  successful  stands  of  clover, 
where  in  former  years  it  grew  readily,  constitutes  one  of  the  most 
serious  agricultural  problems  of  the  present  generation.  The  different 
viewpoints  of  the  authors  have  been  combined  and  it  is  thought  that 
the  data  and  conclusions  presented  will  enable  farmers  in  the  clover- 
producing  States  to  continue  the  growth  of  this  crop  with  more  cer 
tainty  of  success  than  is  at  present  the  case  in  many  sections. 
Respectfully, 

Wm.  a.  Taylor, 
Acting  Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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IITTEODTJCTIOir. 

Red  clover  may  justly  be  styled  the  corner  stone  of  a^culture  in 
the  North  Central  and  Eastern  States.  Either  alone  or  in  mixtures 
with  grasses  for  hay  or  pasture  it  generally  constitutes  from  one- 
eighth  to  one-third  of  the  total  area  of  cultivated  land  on  most  suc- 
cessful farms  throughout  this  area,  and  is  an  important  crop  far 
beyond  these  boundaries.  For  centuries  it  has  constituted  one  of 
the  important  factors  in  maintaining  a  permanent  system  of  agri- 
culture in  the  Old  World.  In  this  country  for  a  century  and  a 
half  it  has  assumed  a  more  and  more  important  r61e  in  conserving 
the  natural  resources  of  the  soil,  thereby  tending  to  maintain  the 
profitable  yields  of  the  staple  agricultural  products. 

Red  clover  is  utihzed  both  as  a  hay  and  as  a  pastiu^e  crop  and  often 
as  a  soiling  crop.  It  is  sometimes  used  as  a  green-manure  crop  to  be 
plowed  under  if  the  ground  is  poor  in  humus.  Even  where  it  is  cut 
for  hay  and  only  the  roots  and  stubble  turned  under  it  has  a  marked 
influence  in  increasing  the  yields  of  succeeding  crops.  It  makes  an 
ideal  hay  for  cattle  and  in  the  clover  sections  should  constitute  from 
one-hall  to  two-thirds  of  the  roughage  ration  of  milk  cows.  Sheep 
and  young  stock  of  all  kinds  make  excellent  gains  on  either  the  pasture 
or  the  hay.  In  addition  to  its  usefulness  as  a  food  for  animals  it 
has  a  most  important  effect  upon  the  land  in  maintaining  the  supph' 
of  nitrogen  in  the  soil.  By  means  of  the  nitrogen-fixing  organism 
on  its  roots  the  red  clover  plant  is  able  to  gather  large  quantities  of 
nitrogen  from  the  air  and  leave  it  in  the  soil  in  a  form  which  can 
readily  be  utilized  by  Rowing  crops.  It  not  infrequently  happens 
that  the  yield  of  a  gram  crop  can  be  doubled  by  tne  growing  and 
plowing  under  of  a  crop  of  clover. 

The  most  serious  problem  at  present  confronting  the  American 
farmer  in  many  of  the  clover  sections  is  the  increasing  difficulty  of 
successfully  maintaining  stands  of  clover  upon  the  farm. 

With  continuous  cropping  and  the  consequent  depletion  of  the 
soil  of  humus  and  plant  food  the  diflBculty  of  growing  red  clover  is 
greatly  increased.  This  condition  must  be  met  and  solved,  since  the 
loss  of  clover  or  its  equivalent  from  the  rotation  leads  nipidly  to  a 
run-down  farm  and  unprofitable  crop  yields. 

It  should  be  emphasized,  however,  that  the  mere  introduction  of 
red  clover  into  the  farm  rotation  is  not  in  itself  a  sufficient  procedure 
to  maintain  indefinitely  the  productivity  of  the  farm.  The  clover 
plant  adds  only  the  nitrates  to  the  soil  and  removes  lai^e  quantities 
of  potash,  phosphorus,  and  lime  from  the  soil,  especiafiy  when  cut 
for  hay  ana  the  manure  resulting  therefrom  is  not  returned  to  the 
land.  The  increased  supply  of  nitrogen  may  m  fact  stimulate  the 
soil  to  increased  yields  temporarily,  only  to  leave  it  after  a  few 
years  in  a  condition  worse  than  if  no  clover  had  been  grown.  The 
details  of  the  proper  handling  of  fields  in  this  connection  will  ho  given 
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in  the  succeeding  pages.  The  first  part  of  the  discussion  will  treat 
of  red  clover  without  reference  to  the  grass  niixtiu^es  which  are  often 
seeded  with  it. 

HISTORY  AlTD  PRESEITT  DISTBIBUTIOIT  OF  BED  CLOVEB. 

Red  clover  is  native  to  the  greater  part  of  Europe  and  portions  of 
Asia.  Most  writers  hold  that  it  was  not  cultivated  by  the  ancients, 
although  Virgil,  writing  in  Italy  about  2,000  years  ago,  advocated 
the  use  of  cloverlike  plants  for  improving  soil  and  as  a  valuable  feed 
for  milk  cows.  It  is  probable,  however,  that  the  plants  to  which  he 
referred  did  not  include  the  red  clover.  It  i?  known  to  have  been 
grown  in  Spain  and  Italy  as  early  as  the  fifteenth  and  sixteenth 
centuries,  but  did  not  reach  England  apparently  until  1633,  being 
introduced   from   Flanders    (Netherlands).     The   exact   dat«   of  its 
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FiQ.  1.— Map  of  the  I'nited  Statea,  showing  the  distribution  in  1910  of  clover  and  mixed  clover  and  timothy. 

introduction  into  this  country  is  not  known,  but  in  a  work  on  agri- 
cultural plants,  written  in  1747  by  Jared  Eliot,  observations  concern- 
ing its  adaptability  to  conditions  in  the  New  England  States  are 
noted.  Since  its  introduction  into  this  country,  it  has  spread  exten- 
sively and  is  now  grown  to  a  considerable  extent  in  practically  all 
the  sections  of  the  United  States  where  there  is  sufficient  rainfall. 
In  the  irrigated  sections  of  the  arid  portions  of  the  West,  alfalfa  is 
usually  produced  instead  of  red  clover,  on  account  of  its  long  life 
and  the  greater  number  of  cuttings  possible  per  season;  but  even  in 
the  irrigated  sections  in  mountain  valleys  red  clover  is  an  important 
forage  crop. 

The  accompanying  map  (fig.  1)  shows  the  distribution  of  all  clovers 
and  of  mixed  clover  and  timothy  in  the  United  States  according  to 
the  census  of  1910.  Each  dot  indicates  10,000  acres  in  the  region 
where  the  dot  is  located.  Counties  having  less  than  5,000  acres  are 
not  dotted. 
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DESCRIFTIOir  OF  THE  BED  CLOVEB  FIAKT. 

Tlie  Mcompanjing  illustrations  (figg^  2  and  3}  inilicate  the  general 
appearance  of  tli*  red  clover  plant.  The  plant  is  entirely  herbaceous 
and  i=  composed  of  numerous  leafy  stems  arising  from  a  crown.  It 
usually  lives  only  two 
years  and  for  this 
reason  is  especially 
adapted  to  aliort  ro- 
tations. The  flow- 
ers are  borne  in  com- 
pact clusters  or  heads 
at  the  tips  of  the 
branches.  There 
may  be  a  hundred  or 
more  flowers  to  a  sin- 
gle head.  Tlie  flow- 
ers are  rose  -  pink, 
somewhat  similar  in 
sliape  to  pea  flowers 
but  much  more  elon- 

fated  and  smaller, 
eing  one-half  inch 
in  length  and  one- 
sixteenth  inch  in 
width.  The  pods 
bear  little  resem- 
blance to  the  pods  of 
most  other  legume- 
bearing  plants;  they 
are  small,  short,  and 
break  open  trans- 
verseh"  instead  of 
longitudinally  as  do 
pea  and  bean  pods, 
(See  fig.  4.)  The 
kidney-sliaped  seeds 
are  one-twelfth  of  an 
inch  long  and  vary  in 
color  from  vellow  to 
purple.  Tne  stems 
comprise  about  three- 
fifths  of  the  total 
weight  of  the  plant 
above  ground  and  are 

usually    somewhat  n„.,._,„.,„,,„„,i.di.,„»..,««..bL„», 

hairy,     rjacli   leaf  is 

divided  into  three  oblong  leaflets,  usually  with  a  pale  spot  in  the 
center  of  each.  The  roots  are  much  branched  but  usually  deep 
feeding  and  are  ordinarily  well  supplied  with  the  nitrogen-gathering 
tubercles  (fig.  3). 


8  BED   CLOVER. 

ADAPTABIIITT    OF    BED    CLOVEB    TO    VAKIOUS    SOILS    AlTD 
CIIKATES. 

Red  clover  is  tlie  staple  leguminous  forage  crop  in  the  North 
Central  and  Northeastern  States,  Although  the  distribution  map 
(fig.  1)  sliows  clover  to  be  grown  principally  in  the  States  bordering 

tiie  Great  Lakes,  a 
great  deal  of  clover  is 
also  raised  in  Nortli 
Dakota,  South  Dako- 
ta Montana,  Oregon, 
Waslttngton,  and  the 
Southwestern  States. 
It  does  not  give  its 
best  returns  in  the 
extreme  South  nor  is 
it  always  quit«  able 
to  withstand  the  more 
severe  winters  in 
North  Dakota  and 
Minnesota. 

In  irrigated  sec- 
tions clover  can  be 
grown,  but  usually  it 
can  not  compete  with 
alfalfa,  whicli  makes 
more  cuttingsin  asea- 
son  and  lasts  much 
longer  from  one  seed- 
ing than  the  red 
clover  plant.  In 
some  irrigated  sec- 
tions red  clover  is 
preferred,  as  in  Iiigh 
mouQ tain  valleys 
wliere  the  growing 
season  is  too  sliort 
for  tliree  crops  of  al- 
falfa and  especially 
where  a  leguminous 
liay  crop  is  desirable 
in  connection  with 
the  customary  grain 
crop.  It  makes  its 
best  growth  on  rich, 
fertile,  well -drained 
soil  containing  an 

V,o.  S.-Yo,mK  r«l  olovr  plant,  -hpwme  .uherd^  ™  roota.  abundant  quantity  of 

lime  and  reasonably  free  from  weeds;  but  it  is  not  so  exacting  as 
alfalfa  in  these  i-espects.  To  low,  poorly  drained  soils  it  is  not  so 
well  adapted  as  alsike  clover.  Alsike  will  also  succeed  on  the  so- 
called  clover-sick  lands  upon  which  for  one  reason  or  another  red 
clover  can  no  longer  be  successfully  grown. 
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BEQUISEKEHTS  FOB  OBTAimHe  A  STAVD  OF  BED  CLOVER. 
CHOICE  OF  SBBD. 

It  is  important  that  considerable  care  be  taken  in  choosing  the 
seed  to  be  sown.  If  poor  seed  be  used  the  expected  crop  may  be  a 
partial  or  total  failure.  In  addition  the  loss  of  the  labor  involved 
m  putting  in  the  crop  may  be  a  considerable  item  of  expense.  It  b 
essential  to  know  the  characteristics  of  both  good  and  poor  seed  in 
order  that  an  intelligent  selection  may  be  made. 

Cliaracteristics  of  good  seed, — Good  red  clover  seed  is  plump  or  well 
filled,  bright  with  a  sught  luster,  the  color  of  individual  seeds  ranging 
from  violet  to  light  yellow.  The  individual  seeds  should  be  at  kast 
of  medium  size  and  fairly  uniform.  The  seed  sliould  be  free  from 
adulterants  of  any  kind  and  also  free  from  seeds  of  noxious  weeds. 
Very  new  seed  is  often  undesirable  to  sow  because  of  the  hard  seed 
it  contains. 

Hard  seed. — ^The  so-called  hard  seed  has  a  coat  in  such  a  condition 
that  it  absorbs  moisture  very  slowly 
and  may  not  germinate  for  a  period 
of  several  weeks  or  even  months. 
In  verj'  new  seed  the  proportion 
of  hard  seed  may  amount  to  as 
much  as  50  or  60  per  cent.  A  year 
or  two  later  a  much  greater  pro- 
portion of  the  same  seed  will  ger- 
minate promptly.  A  germination 
test  readily  shows  the  proportion 
of  hard  seed  present  in  any  given 
sample. 

Advantages    of    home-grown 
seed. — Several  advantages  attend 

the   use  of  home-grown   seed.       In       f,o  4. -SW*«  in  Ihe  development  or  ™l  dover 

the  first  place  it  is  quite  certam  to         seed;  a  and  c.  newer  in  prime  widripe;  btnid, 

I  '  _  -IT  I.I  loujiature  and  matuiv  seed  venel;  f.  malure 

produce  a  crop  especially  &<lapted       seed. 
to   the  local  chmatic   conditions, 

more  so  than  seed  brought  in  from  a  distance  and  usually  from  an 
unknown  source.  Home-grown  seed  is  not  likely  to  contain  impurities 
foreign  to  the  neighborhood  and  it  is  usually  possible  to  obtain  seed 
from  fields  known  to  be  free  from  dodder,  buckliom,  dock,  etc.  The 
age  of  home-grownseedmayusuallybedefinitelydetermined.  Thlsia 
usually  impossible  with  seed  purcliased  in  the  open  market.  Open- 
market  seed  may  be  excellent  or  it  may  be  very  un<lesirable.  If  seed 
is  to  be  purchased  from  other  localities  care  should  be  taken  that  it 
comes  from  a  region  possessing  at  least  as  rigorous  a  climate,  especially 
if  there  is  any  necessity  of  seeding  a  hardy  strain  of  clover. 

Characteristics  of  poor  seed. — Red  clover  seed  mav  be  poor  and 
undesirable  from  several  points  of  view.  Such  seed  is  constantly 
being  sold  to  farmers  and  should  be  recognized  and  rejected.  It 
may  be  poorly  developed,  many  seeds  being  shriveled  arid  dull  brown 
in  color.  Such  seeds  will  not  produce  plants.  Often  red  clover  is 
adulterated  by  the  use  of  yellow  trefod,  dead  clover  seed,  cheap 
imported  seea,  or  weedy  screenings.  Each  of  these  constituents 
reduces  the  stand  of  healthy  plants  and  makes  the  purchaser  pay 
925M°— Bull.  455—11 3 
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for  what  he  does  not  get,  transportation  included.  He  is  also  likely 
to  ^et  an  undesired  crop  of  weeds,  some  of  which  may  become  a 
decided  menace  to  his  locaUty. 

Cleaning  red  clover  seed.— Some  of  the  weed  seeds  appearing  in 
red  clover  seed  can  be  removed  by  the  farmer  by  the  use  of  a  wire- 
cloth  sieve  containing  20  meshes  to  the  linear  inch.  Most  of  the 
clover  seeds  of  medium  size  are  held  back  by  such  a  sieve  and  prac- 
tically all  the  smaller  weed  seeds  pass  through.  The  true  clover 
dodder  which  is  a  very  noxious  pest  in  clover  fields  is  quite  effectively 

removed  in  this  way.  Most 
of  the  seeds  of  the  field  dodder 
are  also  removed.*  Seed  of 
buckhorn,  wild  carrot,  wild 
chicory,  thistles,  and  others  of 
similar  size  (fig.  5)  are  mostly 
held  back  by  the  sieve.  The 
small-grained  clover  seed  im- 
ported from  Europe  largely 
passes  through  such  a  sieve. 
A  method  of  separating  buck- 
horn  seed  from  clover  has  been 
devised  and  published  by  the 
United  States  Department  of 
Agriculture.^  In  brief  this 
method  consists  of  mixing 
with  the  seed  containing  the 
buckhorn  thorouglily  wetted 
sawdust.     The  buckhorn  seed 
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^  ft  ^     ^^  W  f  /       #  ^^€B       ^^  then  immediately  screened 

•       "        «>>w  t#       ck    .  ^^M       when  the  larger  particles  of 

sawdust  with  the  buckliom 
attached  are  readily  separated 
from  the  clover  seea.  This 
work  should  be  done  immedi- 
atelv  before  sowing  the  clover 
seed  which  with  the  small 
particles  of  sawdust  that  pass 
the  screen  need  to  be  dried 
only  sufficiently  to  enable  the 
seeding  to  take  place  readily. 
This  is  an  efl*ective  means  of  removing  practically  all  viable  buckhorn 
seeds  and  is  easUy  accomphshed  by  the  farmer  who  handles  a  com- 
paratively small  quantity  of  seed  wliich  is  not  necessarily  bulked 
immediately  after  the  somewhat  damp  seed  has  been  screened  out. 

The  purchase  of  red  clover  seed. — ^The  quality  of  the  seed  as  previ- 
ously discussed  should  receive  more  attention  than  has  usually  been 
given  it.  If  home-grown  seed  produced  under  known  conditions  is 
not  available,   samples  should   be  procured   from  rehable   dealers. 

»  See  Farmers'  Bulletin  SOfi,  entitled  "  Dodd'^r  in  Relation  to  Farm  Seeds."  by  F.  H.  Hilliran. 
«  Shaw,  H.  B.    An  Improved  Method  of  Separating  Buckhorn  from  Red  Clover  and  Alfalfia  Seeds. 
( irpular  2,  Bureau  of  Plant  Industry. 
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These  should  be  examined  for  adulterants,  weed  seeds,  and  shriveled 
seeds.  They  should  also  be  tested  for  germination  before  purchas- 
ing. Cheap,  poor  seed  is  often  mixed  with  good  seed  and  sold  at  the 
pnce  of  good  seed. 

Making  the  seed  test.^ — In  the  absence  of  more  accurate  methods 
an  estimate  should  be  made  of  the  proportion  of  true  red  clover  seed 
and  of  weed  soeds  and  other  impurities.  From  the  red  clover  seed 
separated  from  all  impurities  a  counted  number,  as  100,  should  be 
taKen  just  as  they  come.  These  seeds  should  be  placed  between 
layers  of  moistened  cloth  or  paper  or  merely  covered  m  a  bed  of  sand 


FiQ.  6. — Homemade  seed  tester  or  germinator. 

or  light  soil.  The  germinating  receptacle  (fig.  6)  should  be  held  at  a 
temperature  of  a  Uving  room,  varymg  between  65°  and  85°  F.  Be- 
tween the  third  and  sixth  days  the  sprouting  abiUty  of  the  seeds 
should  be  shown.  Seeds  whicn  at  the  close  of  a  week  are  still  hard, 
not  yielding  to  the  pressure  of  a  knife  blade,  are  "hard''  seeds  and 
are  to  be  considered  Uttle  better  than  dead  seeds  for  sowing.  It 
should  be  borne  in  mind  that  the  sowing  value  of  the  seed  is  repre- 
sented by  the  amount  of  true  clover  which  will  germinate  with 
reasonable  promptness.  Thus,  if  four-fifths  of  a  sample  is  pure 
clover  and  but  three-fourths  of  this  clover  will  sprout,  then  only 

three-fifths  or  60  per  cent  of  the  original  seed  as 
offered  will  grow.  The  examination  of  the  seed 
is  faciUtated  by  the  use  of  a  magnifier;  the  kind 
shown  in  figure  7  is  easily  obtamable  for  about 
50  cents.  Some  of  the  more  important  weed 
seeds  are  shown  in  figure  5. 

SOILS  ADAPTED  TO  BED   CLOVEB. 

^^J'^ilSStag^S^^       As  a  general  rule  throughout  the  clover  belt  any 

soil  that  will  grow  com  successfully  will  produce 
satisfactory  crops  of  red  clover.  A  deep  soil  is  desirable  for  red 
clover  in  order  that  it  may  utilize  fully  its  extensive  root  system, 
which  may  extend  down  as  far  as  5  or  6  leet.  Red  clover  is  a  legume 
that  will  grow  in  soil  relatively  low  in  nitrogen  so  long  as  there  is  a 
sufficient  supply  of  this  element  to  start  the  plants,  until  they 
have  opportunity  to  develop  tubercles  on  the  roots.  Absence  of 
sufficient  humus,  however,  makes  it  very  difficult  if  not  impossible 
to  secure  a  profitable  stand  of  clover.  Red  clover  will  not  succeed 
if  the  ground  is  poorly  drained  or  if  the  land  is  in  any  way  boggy. 
On  such  soils  it  is  better  to  seed  alsike  instead  of  red  clover.  One 
effect  of  poor  surface  drainage,  especially  on  uplands,  is  to  induce 

•  For  detailed  directions  for  making  seed  tests,  see  Farmers'  Bulletin  428,  entitled  "Testing  Farm 
Seeds  in  the  Home  and  in  the  Rural  School/'  by  F.  II.  HUlman. 
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heaving  during  the  winter  and  earlv  spring.  The  surface  drainage 
of  the  field  may  often  be  facilitated  by  backfurrowing,  leaving  the 
dead  furrows  at  intervals  of  1  rod  or  less.  These  furrows  furnish 
means  for  the  storm  waters  to  run  oflF  quickly  in  the  event  of  heavy 
rains.  The  limestone  areas  of  the  country  are  usually  very  well 
adapted  to  the  production  of  red  clover.  Wnere  the  soil  is  decidedly 
deficient  in  lime,  as  in  many  eastern  States  and  in  some  portions  of 
eastern  Ohio,  southern  Indiana,  and  Illinois,  this  mineral  must  usually 
be  suppUed  artificially. 

PBEPABATION  OF  THE    SEED  BED. 

Clover  is  usually  seeded  in  the  spring  on  winter  grain.  In  such 
cases  no  special  preparation  of  the  seed  bed  is  necessary,  as  the  frost 
has  usually  cracKed  the  ground  sufficiently  to  render  natural  covering 
a  reasonable  certainty.  If  seeded  with  a  spring-sown  nurse  crop  the 
preparation  accorded  the  land  for  the  grain  crop  is  usually  sufficiently 
thorough  for  successful  results  with  red  clover;  but  it  is  necessary  to 
have  the  seed  bed  fine  and  reasonably  firm  if  prompt  germination  and 
proper  establishment  of  the  young  plants  is  to  be  accomplished. 

When  clover  is  seeded  alone — a  very  desirable  practice  on  poor, 
run-down  farms — a  firm,  fine,  well-settled  seed  bed  is  highly  desirable. 
For  this  reason  the  clover  should  not  be  seeded  on  freshly  plowed  land 
which  has  been  given  no  opportunity  to  settle.  Several  workings 
with  soil  packers  or  harrows  are  usually  necessary  unless  a  heavy  ram 
intervenes  to  settle  the  ground  to  the  proper  condition.  If  the  groimd 
has  been  previously  planted  to  an  intertilled  crop,  such  as  com, 
plowing  is  not  always  necessary,  as  a  good  disking  will  generally  put 
the  ground  in  proper  condition  for  red  clover.  It  should  be  remem- 
bered that  red  clover,  especially  in  its  early  stages  of  development, 
is  not  drought  resistant;  in  seasons  of  drought,  or  on  land  which 
drought  affects  badly,  special  care  should  be  taken  looking  to  the  con- 
servation of  the  moisture  in  the  soil. 

FEBTILIZEBS  FOB  BED  CLOVEB. 

Under  ordinary  conditions  the  red  clover  crop  is  able  to  succeed  by 
utilizmg  whatever  fertilizer  has  been  used  in  connection  with  the 
crops  immediately  preceding  or  with  which  the  clover  is  sown;  but 
on  soils  which  are  somewhat  low  in  fertihty  profitable  returns  are 
made  more  certain  by  top-dressing  with  manure  previous  to  the  time 
of  seeding.  (Fig.  8.)  The  soil  may  lack  a  sufficient  quantity  of  one  or 
more  of  the  principal  fertilizer  elements  essential  to  the  production  of 
red  clover.  This  deficiency  may  be  suppUed  in  the  rorm  of  com- 
mercial fertilizer  if  manure  is  not  available  in  sufficient  quantities. 
Clover  soils  in  the  clover  belt  generally  appear  to  be  somewhat  deficient 
in  phosphorus  but  usually  have  enough  potash  and  nitrogen. 

When  barnyard  manure  is  used  as  a  top-dressing,  from  6  to  10  tons 
per  acre  should  be  scattered,  preferably  with  a  manure  spreader,  as 
this  insures  a  fine  and  even  distribution.  The  manure  may  often  be 
appUed  advantageously  to  the  preceding  crop,  especially  if  it  be  a 
crop  Hke  com,  the  cultivation  or  which  iSUs  tne  weeds.  A  sufficient 
residue  will  usually  be  left  to  produce  a  satisfactory  growth  of  the 
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young   cloTer   plants.     Wood   ashes   when   available   may   also   be 
applied. 

The  use  of  such  soil  amendments  as  lime  and  gypsum  very  often 
gives  lar^  returns  for  tJie  comparatively  small  outlay  for  their  apph- 
cation.  Such  materials  usually  act  not  so  much  in  supplying 
food  to  the  plant  as  thev  do  in  neutralizing  any  acidity  which  may 
be  in  the  soil  or  in  hoerating  other  plant  foods,  thus  enabling 
the  clover  plants  to  make  a  better  growth.  During  recent  years  the 
use  of  lime  and  potash  has  laigely  supplanted  the  use  of  gypsum  for 
clover  except  in  Oregon  and  Washington.  (Fig.  9.)  When  hme  is 
used  600  to  2,000  pounds  per  acre  of  quickhme  applied  as  a  top- 
dressing  and  thoroughly  worked  into  the  soil  may  be  used,  or  1  to  2  tons 
of  ground,  unbumed  limestone.  If  available  the  latter  form  is  recom- 
mended unless  carriage  charges  make  it  considerably  more  expensive. 


ea  immediacy  bebfnd  received  sligtitappliralian.rF^uliine  in 

When  gypsum  is  applied  it  is  scattered  at  the  rat«  of  40  to  200  pounds 
per  acre.  On  poor,  sandy  soils  an  apphcation  of  200  pounds  of  bone 
meal  or  250  pounds  of  acid  phosphate  (containing  12  to  14  per  cent 
of  available  phosphoric  acid)  and  50  to  100  pounds  of  muriate  of 
potash  usually  makes  a  very  satisfactory  top-dressing  for  all  kinds  of 
clover.  On  most  clay-loam  soils  the  bone  meal  or  acid  phosphate 
alone  is  ordinarily  sunicient  without  the  potash. 

SEEDINa    RED    CLOVER. 

Red  clover  often  fails  to  catch  because  it  is  not  planted  sufficiently 
deep  to  insure  proper  moisture  conditions  for  the  young  seedlings. 
In  Ught  or  sandy  soils  the  seed  should  be  covered  1 J  to  2  inches  deep, 
while  in  clay  soils  the  covering  should  be  about  1  inch.  For  prompt 
germination  it  is  advisable  on  reasonably  loose  lands,  especially 
sandy  lands,  to  roll  the  ground  after  seeding.  If  a  smooth  roller  is 
used,  it  should  be  followed  by  a  light  harrow  to  roughen  the  surface 
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and  thus  prevent  rapid  evaporation  of  the  soil  moisture.  Shallow 
seeding  is  especially  disastrous  in  case  of  insufficient  rainfall.  Red 
clover  may  be  seeded  about  six  weeks  before  frost  in  the  autunm  or 
in  the  early  spring  while  the  ground  is  still  freezing  and  thawing 
daily.  It  may  also  be  seeded  in  the  late-  spring  after  the  ground  has 
become  warm.  The  late  summer  or  early  fall  seeding  is  recom- 
mended in  seasons  where  there  is  ample  moisture  or  \vhere  spring 
seedings  for  any  particular  reason  do  not  succeed. 

It  is  a  practice  with  manv  to  seed  clover  as  early  as  February, 
while  others  may  wait  until  April  with  apparently  equal  success. 
Still  others  sow  naif  the  seed  early  and  lialf  late  since  a  very  light 
seeding  will  suffice  if  the  conditions  are  exactly  right.     It  may  be 


ot  land  pToslflT  on  tb?  eroi 
10  plaster  wiu  applied. 


seeded  on  a  late  snow  with  good  chances  of  success.  One  advantage 
of  early  spring  seeding  is  that  it  may  be  done  when  other  farm  work 
is  not  pressing  and  very  little  labor  is  necessary  in  connection  with 
the  seeding  operation.  In  the  event  of  failure,  the  farmer  loses 
but  very  little  besides  the  seed  used.  If  the  soil  is  plentifully  sup- 
plied with  humus  and  if  moisture  and  other  conditions  are  favorable, 
a  fairly  good  catch  of  clover  may  be  expected,  but  at  best  there  is 
considerable  uncertainty,  and  in  the  older  and  more  run-down  soils 
this  uncertainty  is  becoming  greater  and  greater  each  year.  A  failure 
of  the  seed  to  catch  is  a  serious  matter,  as  the  elimination  of  clover 
from  the  rotation  is  rapidly  followed  by  decreased  yields  of  the 
standard  grain  crops.     It  must  be  admitted  that  the  mere  seeding  of 
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the  red  clover  on  wheat  without  any  other  attention  is  not  giving  the 
red  clover  the  best  possible  chance  of  success. 

Other  methods  of  obtaining  a  catch  of  red  clover,  much  more  cer- 
tain than  the  usual  one  just  outhned,  call  for  an  increased  amount  of 
labor  in  preparing  the  seed  bed,  and  under  some  conditions  for  the 
entire  use  oF  the  land  for  the  better  part  of  the  season.  The  early 
spring  seedings  are  the  rule  where  red  clover  grows  readily.  Under 
such  conditions  it  is  seeded  in  winter  grain  upon  the  land  when  in 
"honeycombed"  or  tessellated  condition;  that  is,  filled  with  small 
frost  cracks  in  which  the  seeds  find  lodgment  (ftp.  10).  In  many 
locahties  where  difficulty  is  experienced  in  obtaining  satisfactory 
stands  of  clover  by  seeding  in  the  usual  way  on  wheat  in  the  early 
spring,  it  has  been  found  advisable  to  harrow  the  wheat  when  the 
clover  is  seeded.    The  more  certain  method  appears  to  be  to  harrow 


Fio.  10.— Clow  viev  of  nil  boneycombcd  by  [rost  uii  In  proper  i.'utidiiion  (or  seeding  clover.  The 
numerouB  IrrejulaiiliB  become  Icvrkd  vbeo  the  gnnind  thawH,  resulting  In  a  naluntt  corfrlng  ol 
thct-lovcrseed  by  tbeaoll. 

the  wheat  immediately  in  advance  of  the  seeding  and  then  reharrow 
to  cover  the  clover  seed.  Tliis  insures  a  deep  covering  of  the  clover 
and  a  better  estabhshment  of  the  plants.  This  harrowing  will  prove 
especially  advantageous  in  the  event  of  any  lack  of  ramfaU  which 
may  occur  during  the  season.  The  harrowing  does  not  appear  to 
injure  the  wheat.  If  timothy  has  been  seeded  in  the  wheat  the  fall 
before,  some  of  the  young  seedlings  will  be  destroyed,  but  enough 
will  survive  the  two  narrowings  to  give  a  satisfactory  stand.  Being 
of  greater  importance  than  the  timothy,  the  clover  snould  have  first 
consideration.  'When  the  clover  is  to  be  put  in  with  a  harrow,  it  is 
important  to  wait  until  the  field  is  in  a  good  condition  to  harrow. 
The  seeding  should  be  done  at  the  earliest  possible  moment  that  the 
soil  conditions  are  right,  but  this  may  call  for  a  delay  in  seeding  until 
as  late  as  the  first  of  May.  It  is  not  well  to  put  off  the  seeding  until 
the  wheat  gets  so  high  as  to  interfere  with  the  harrowing  operations. 
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The  harrow  should  be  set  to  cover  the  seed  to  a  depth  of  about  1  inch. 
The  greatest  objection  to  this  method  is  that  the  work  must  be  done 
when  the  preparation  of  the  ground  for  other  crops  is  xmder  wa;^. 
Owing  to  the  fact  that  the  clover  is  of  such  great  value  as  a  soil 
improver,  together  with  its  importance  as  hay,  tms  means  of  obtaining 
a  good  stand  of  clover  can  not  be  urged  too  strongly  in  sections 
where  the  usual  method  of  seeding  fails.  If  an  early  seeding  on  snow 
or  frozen  ground  fails,  a  later  seeling  can  be  made  and  ha^owed  in. 
A  successml  stand  of  clover  is  important,  even  at  the  expense  of  one 
or  two  reseedings.  If  not  seeded  on  winter  grains  by  one-or  the  other 
of  the  methods  already  noted,  it  is  usually  sown  with  a  spring-seeded 
gram  crop,  both  the  clover  seed  and  grain  being  put  in  at  the  same 
time.  However,  the  grain  is  usually  planted  at  a  somewhat  greater 
depth  than  the  clover. 

Red  clover  may  be  seeded  either  broadcast  or  with  one  of  the 
various  makes  of  seeders  or  with  a  regular  grain  drill  with  a  seeder 
attachment.  Some  care  and  experience  are  necessary  in  seeding 
broadcast  by  hand  in  order  to  get  an  even  stand  with  the  small 
quantity  of  seed  usually  used.  An  advantage  which  the  clover 
seeders  offer  is  that  no  special  experience  is  necessary  in  evenly  seed- 
ing the  desired  quantity  per  acre.  One  successful  type  of  seeder 
consists  of  a  seeding  attachment  in  front  of  a  1 -horse  weeder, 
which  covers  the  seed  to  the  proper  depth  in  reasonably  firm  soils. 
When  seeded  with  grain,  better  results  are  usually  obtained  by  cross 
seeding  the  clover,  as  in  this  way  the  ground  not  utilized  by  the  grain 
is  avauable  to  the  clover  plants.  Otherwise  the  two  have  to  struggle 
for  supremacy  in  the  same  row,  often  to  the  injury  of  each.  In 
northern  Indiana  and  a  few  other  places  it  is  coming  to  be  a  more  or 
less  conmion  practice  to  use  a  disk  drill  in  sowing  red  clover  ia  wheat, 
but  some  use  a  shoe  drill.  In  using  a  drill  for  this  purpose  the  seeding 
attachment  should  be  placed  in  front  of  or  just  back  o(  the  drill. 
With  shoe  drills  the  clover  seed  is  aUowed  to  drop  through  the  grain 
tubes.  This  is  a  very  effective  method  of  getting  a  good  stand  of 
clover.  The  wheat  rows  should  run  north  and  south  in  order  to  give 
the  clover  the  greatest  quantity  of  sunlight.  In  seeding  clover,  8  to 
10  pounds  are  usually  sufficient.  This  weight  of  seed  is  often  mixed 
witn  10  to  12  pounds  of  timothy. 

USE   OF  NTJBSE   CROPS  WITH  BED   CLOVEB. 

Where  no  difficulty  is  experienced  in  growing  red  clover,  it  is  the 
customary  practice  to  seed  with  some  nurse  crop.  In  sections  grow- 
ing winter  wheat  it  is  usually  seeded  on  the  wheat  in  early  spring, 
when  the  alternate  freezing  and  thawing  of  the  honeycombed  ground 
covers  the  seeds  sufficiently  to  render  a  good  stand  reasonably  cer- 
tain. In  sections  where  the  seeding  of  spring-sown  grain  is  the  rule 
it  is  the  general  practice  to  seed  the  clover  either  with  or  immedi- 
ately after  the  grain.  In  light  sandy  soils  the  two  may  be  drilled  . 
into  the  grain  furrows,  as  under  such  conditions  the  deep  covering 
of  red  clover  is  an  advantage.  On  other  soils  it  is  necessary  to 
cover  the  clover  to  a  less  depth  than  the  grain,  and  this  may  be 
brought  about  by  seeding  the  clover  in  front  of  the  drill  shoes  or  by 
seeding  it  after  the  drill  and  harrowing  it  in.  When  seeded  in  the 
spring  on  fall-sown  grain,  wheat  is  the  usual  nurse  crop,  but  rye  is 
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more  favorable  to  the  growth  of  clover,  because  it  produces  less  shade 
than  wheat.  If  the  rj^e  is  used  in  spring  for  pasturii^,  tlie  trampling 
incident  to  the  pasturing  will  assist  in  covermg  the  clover  seed. 

Of  the  various  nurse  crops,  oats  are  perhaps  most  unfavorable  to 
the  growth  of  the  clover  on  account  of  tlie  dense  shade  produced; 
but  the  value  of  tlie  oat  crop  itself  makes  it  often  to  be  preferred  to 
sucli  crops  as  barley, 
which  is  less  injurious 
to  the  clover  because 
it  makes  lees  sliade. 
The  advantages  of  a 
Durse  crop  are  (1 )  that 
a  grain  crop  is  pro- 
duced, avoiding  the 
loss  of  the  use  of  the 
land  for  one  season, 
and  (2)  that  the  stub- 
ble of  tlie  grain  sarves 
as  a  winter  protection 
to  assist  in  catching 
and  holding  the  snow 
whici  1  o  t  ho  r  wise  might 
drift  from  tlie  field 
and  render  the  clover 

giants  more  liable  to 
e  winterkilled.  In 
sections  where  there 
is  frequently  a  lack  of 
timely  rains  a  nurse 
crop  greatly  decreases 
the  chances  for  a  suc- 
cessful stand  of  clover. 
Another  method 
distinct  from  that  of 
seeding  in  the  spruig 
witJi  spring-sown 
grain  or  on  a  stand  of 
fall-seeded  grain  is 
that  of  seedingin  corn 
at  the  last  cultivation, 
and  this  method  is 
coming  more  and  more 
into  use.  (Fig.  11.) 
This  mclliod  gives  fair 
results  uiUcss  there  is 
lack  of  rainfall  during 
the  late  summer  and 
satisfactorv  results 
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early  fall;  but  it  does  not  appear  to  give 
L  clay  uplands.  North  of  central  Ohio  and 
Indiana  this  method  may  result  iji  tJie  winterkilling  of  such  of 
the  3-oung  plants  as  are  unable  to  make  more  than  a  6-inch 
growth  before  cold  weather.  If  moisture  conditions  are  favorable 
there  is  usually  sufficient  sunlight  for  the  development  of  the  young 
92594=— Bull.  455—11 3 
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clover  plants,  and  a  good  crop  of  hay  is  possible  the  next  season 
without  the  loss  of  the  use  of  the  land  .for  a  season.  This  method 
is  commonly  practiced  throughout  the  New  England  States  and  has 
been  recommended  in  sections  where  clover  does  not  do  well  when 
seeded  in  the  spring  with  a  nurse  crop. 

Successful  stands  have  also  been  produced  by  seeding  with  rape  in 
late  summer.  When  the  rape  is  f au-ly  well  grown  it  is  grazed  aown 
without  much  injury  to  the  clover.  Seeding  with  turnips  after  early 
potatoes  is  sometimes  practiced  in  the  eastern  States.  Some  farmers 
practice  the  metliod  of  plowing  down  some  red  clover  that  has 
matured  seed  when  turning  under  the  sod.  Wlien  the  land  is 
replowed  this  seed  usually  germinates  sufficiently  well  to  produce  a 
fairly  satisfactory  stand.  For  this  purpose  late  fall  or  early  spring 
plowing  is  best. 

SEEDING  WITHOT7T  A  NTJBSE   CBOP. 

Where  none  of  the  methods  already  discussed  prove  successful  it 
is  necessary  to  seed  the  clover  alone  and  give  the  crop  the  entire  use 
of  the  ground.  By  seeding  clover  in  the  spring  without  a  nurse 
crop,  a  good  crop  of  hav  may  be' obtained  the  first  season,  the  stand 
is  more  certain,  and  tne  plants  are  not  injured  by  the  lodging  or 
shading  of  the  grain.  If  weeds  prove  troublesome,  they  may  be 
cUpped  back  with  the  mower.  Should  there  be  any  tendency  to 
drought  during  the  summer,  the  water  supply  available  for  the  clover 
plants  is  much  greater  when  seeded  alone  than  when  seeded  with  a 
nurse  crop.  The  land  should  be  thoroughly  prepared  and  well 
settled  and  the  seed  sown  and  covered  to  depths  ranging  from  one- 
half  inch  in  heavy  soils  to  2  inches  in  very  Ught  sandy  soils.  In  the 
northern  States  seeding  alone  any  time  rrom  early  spring  until  the 
middle  of  August  may  be  successfully  practicecl.  Except  in  the 
extreme  north,  seeding  as  late  as  August  15  allows  the  plants  time 
to  make  a  fair  giowth  before  winter,  and  good  yields  of  nay  can  be 
expectinl  the  following  season.     By  following  such  a  crop  as  early 

Potatoes  or  gi'ain,  this  method  entails  no  loss  of  the  use  of  the  land, 
he  extra  labor  incident  to  the  preparation  of  the  land  for  the  crop 
is  the  principal  drawback  to  this  method,  which  is  usually  mucn 
more  certain  in  its  results  than  seeding  with  a  nurse  crop. 

INOCTJLATION  OF  BED  CLOVEB. 

In  order  to  make  its  best  growth,  the  red  clover  plant  must  be 
supplied  with  nitrogen-gathering  bacteria  on  its  roots.  The  tubercles 
containing  tliese  bacteria  are  shown  in  figure  3.  Fortunately,  this 
croi)  has  been  grown  so  long  in  this  country  that  most  soils  appear 
to  l)e  fairly  well  suppUed  wdth  these  germs,  and  usuallv  no  artmcial 
application  of  them  is  necessary.  When  the  clover  is  being  tried  as 
a  new  crop  in  a  section  it  often  does  not  become  well  inoculated 
until  it  has  been  grown  for  two  or  three  seasons  on  the  same  piece 
of  land,  after  wliich  natural  inoculation  takes  place  and  good  crops 
are  grown  without  further  difficulty.  By  scattering  the  clover  straw 
and  chalF  (remaining  after  hulling  the  seed)  on  the  land  to  be  seeded 
to  clover,  it  has  been  observed  that  beneficial  results  follow,  more  in 
fact  than  would  naturally  be  expected  merely  from  the  manurial 
efi'ect  of  the  clover  stems  so  appHed.     It  is  probable  that  a  portion 
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of  the  observed  increase  in  the  vigor  of  the  clover  plants  is  due  to 
the  bacteria  which  may  be  appUed  with  the  leaves  and  chaff.  When 
seeding  clover  upon  land  for  the  first  time,  it  is  well  to  provide  for 
artificial  inoculation,  but  after  clover  is  established  on  a  farm  this 
procedure  is  usually  unnecessary.  This  artificial  inoculation  may  be 
accomplished  either  by  scattering  soil  from  some  old,  healthy,  weed- 
free  clover  field  or  by  the  use  of  pure  cultures.* 

The  soil-transfer  method  of  inoculation. — ^Inoculation  by  the  soil- 
transfer  method  is  generally  more  certain  in  its  results  than  the 
pure-culture  method,  but  where  the  soil  is  brought  in  from  some 
outside  locahty  not  known  to  be  free  from  noxious  weeds,  insect 
enemies,  and  plant  diseases,  there  is  danger  of  introducing  such  pests. 

The  soil-transfer  method  consists  in  scattering  over  the  new  groimd, 
at  the  rate  of  200  to  300  pounds  to  the  acre,  soil  from  a  nealthy 
clover  field  where  the  plants  show  an  abundance  of  the  tubercles  on 
their  roots.  It  is  su^ested  that  the  seed  be  mixed  with  a  small 
portion  of  this  soil  and  the  remainder  drilled  or  scattered  broadcast 
and  immediately  harrowed  iu.  This  should  be  done  preferably  on  a 
cloudy  day  or  toward  evening,  as  the  sun's  ravs  are  very  injurious 
to  the  germs;  but  if  the  person  who  scatters  the  soil  walks  directly 
in  front  of  the  harrow  the  sun  has  practically  no  opportunity  to  harm 
the  germs.  To  facUitate  even  scattering,  the  soil  may  be  mixed  with 
two  or  three  times  its  own  weight  with  ordinary  sou  obtained  close 
at  hand  to  save  carriage  charges. 

The  pore-cnltore  method  of  inocnlation. — ^The  results  with  piu*e 
cultures  are  less  certain  than  where  the  soil-transfer  method  is 
employed,  but  the  pure-culture  method  has  the  advantages  of  greater 
ease  of  transportation  and  freedom  from  danger  of  introducing 
harmful  pests  upon  the  farm.  The  method  of  inoculation  by  pure 
cultures  may  be  carried  out  in  either  of  two  ways:  (1)  A  bottle  of 
pure  culture  of  the  proper  kind  of  bacteria  is  opened  and  the  culture 
mixed  with  a  convenient  Quantity  of  water;  this  diluted  culture  is 
now  thoroughly  mixed  witn  a  considerable  quantity  of  soil,  prefer- 
ably from  the  field  where  the  legume  is  to  be  sown;  the  treated  soil 
is  tlien  distributed  in  the  same  manner  as  when  iuoculation  is  made 
bv  the  use  of  soil  from  an  old  field.  (2)  A  pure  culture  of  the  proper 
kind  of  bacteria  is  prepared  according  to  the  directions  accompanvmg 
the  bottle,  and  is  then  appUed  to  the  seed  in  such  a  way  that  all  or 
the  seed  may  be  moistened,  though  not  soaked.  The  seed  should  be 
planted  as  soon  as  practicable  after  this  treatment-— that  is,  as  soon 
as  it  is  suflBciently  dry  for  convenient  handling.  Drying  may  be 
facihtated  by  addmg  dry,  sifted  earth,  preferably  from  the  field  in 
which  the  leguminous  crop  is  to  be  grown.  The  nodule  bacteria 
very  often  die  within  a  week  after  the  seed  is  inoculated  and  dried; 
it  is  therefore  highly  desirable  that  the  inoculation  be  made  the  same 
day  the  seed  is  sown.  Inoculated  seed  should  never  be  dried  in  the 
Sim,  as  direct  sunlight  is  quickly  fatal  to  the  bacteria. 

TREATMENT  THE   FIRST   SEASON. 

When  seeded  with  a  grain  nurse  crop  no  special  treatment  is  given 
the  clover  the  first  season.  It  develops  in  the  stubble  after  the  grain 
has  been  cut  and  occasionally  may  afford  some  pasture  the  same 

1  See  Circular  63,  Bureau  of  Plant  Industry. 
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fall.  If  the  late  summer  be  especially  favorable  sufficient  growth 
may  be  made  for  a  cutting  of  hay,  and  in  some  cases  a  crop  of  seed 
has  been  secured.  The  stand,  however,  is  apt  to  be  injured  bv  the 
cutting,  and  it  is  usually  best  to  clip  back  the  growth  to  check  the 
development  of  the  plants.  When  seeded  in  the  fall  in  com  or  with 
rape  one  or  two  crops  may  be  expected  the  next  season  in  addition 
to  considerable  pasture.  A  top-dressing  of  barnyard  manure  acts 
very  favorably  on  red  clover  at  any  time.  A  light  top-dressing  of 
gypsum  may  also  be  of  advantage  if  the  clover  appears  to  lack  vigor. 
This  can  be  applied  on  the  young  plants  when  about  6  inches  high, 
and  even  in  early  spring  the  following,  year  (fig.  9).  It  is  not  advis- 
able to  pasture  sprmg  seedings  the  same  season  with  sheep  or  hogs, 
as  thej^  are  likely  to  mjure  the  young  plants.  Pasturing  with  cattle 
is  less  injurious. 

TKEATMENT  THE  SECOND  SEASON. 

Common  red  clover  usually  lives  but  two  years.  The  second  season 
the  first  crop  is  usually  cut  for  hay  and  the  second  crop  for  seed.  The 
aftermath  or  rowen  is  then  pastured  or  plowed  under.  In  sections 
where  the  season  is  not  long  enough  to  permit  the  clover  to  set  seed 
after  a  full  hay  crop  has  been  harvested  it  is  necessary  if  seed  is 
desired  either  to  pasture  back  the  first  crop  of  clover  or  to  cut  it  earlv 
when  just  coming  into  bloom,  rather  than  to  wait  until  it  is  in  full 
bloom,  as  is  usually  recommended.  When  mixed  with  timothy  the 
stand  is  often  allowed  to  remain  three  or  four  years  with  the  clover 
gradually  decreasing.  If  it  is  desired  to  retain  a  stand  of  clover  for 
more  than  two  years  seed  must  be  allowed  to  mature  during  the  late 
summer  the  second  season.  This  may  reseed  the  area  naturally,  but 
it  is  well  to  give  the  ground  a  good  harrowing  to  cover  the  seed  and 
properly  scatter  it.  A  top-dressing  with  clover  straw  or  with  manure 
made  from  clover  hay  will  also  tend  to  thicken  up  the  stand  by  reason 
of  the  seeds  which  are  present  therein.  Although  no  definite  exper- 
imental evidence  is  at  hand  it  is  probable  that  by  leaving  occasional 
uncut  strips  of  red  clover  across  the  field  when  cutting  the  seed  crop 
this  will  furnish  sufficient  seed  to  reseed  the  ground  when  harrowed 
across  the  narrow  uncut  strips. 

NEED   OF  EXPERIMENTS  WITH   BED    CLOVEB. 

Red  clover  is  a  well-known  crop  in  most  sections  of  the  United 
States,  but  there  is  yet  much  that  might  be  learned  bv  the  individual 
farmer  in  regard  to  the  special  requirements  of  the  clover  crop  upon 
the  particular  fields  and  soils  in  question.  By  devoting  a  small  por- 
tion of  the  field  to  experimental  uses,  the  relative  merits  of  a  number 
of  (liff'erent  practices  can  be  readily  determined.  Should  any  of  these 
methods  prove  superior  to  the  ordinary  treatment  given  the  remainder 
of  the  field  it  can  be  used  for  increased  areas  during  succeeding 
seasons. 

Among  the  points  that  can  be  readily  determined  by  experimenting 
on  narrow  stnps  across  one  end  of  the  field  are:  (1)  Time  of  seeding; 
(2)  rate  of  seeding;  (3)  use  of  a  nurse  crop  as  compared  with  no  nurse 
crop;  (4)  barley  compared  with  oats  as  a  nurse  crop;  and  (5)  the 
relative  merits  of  different  varieties  of  clover,  different  fertilizers, 
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and  different  amounts  of  lime.  Later,  strips  may  be  cut  at  dif- 
ferent times  to  determine  the  effect  on  seea  production  and  yield 
of  hay. 

In  all  such  experimental  strips  it  is  important  to  provide  a  check 
strip  to  be  given  only  the  usual  treatment,  to  serve  as  a  definite  basis 
of  comparison  in  determining  the  relative  value  of  the  different  special 
treatments.  The  accompanying  diagrams  illustrate  this  method, 
which  is  readiljr  adapted  to  the  determination  of  the  value  of  any 
system  of  practice  as  compared  with  the  ordinary  method. 

Suggested  outlines  for  experiments  to  determine  the  need  of  clover  for  liirUy  mxinwre^  -potash, 

and  phosphoric  acid. 


No  lime  or  manure. 


Lime  only. 


Manure  only. 


Lime  and  manure. 


Potash  and  phosphoric  acid. 


Potash  only. 


Phosphoric  acid  only. 


Neither  potash  nor  phosphoric  acid. 


The  outline  shown  in  the  second  diagram  will  be  found  useful  in 
sections  where  it  is  thought  that  some  commercial  fertilizer  is  essen- 
tial. By  applying  lime  to  a  narrow  strip  running  across  the  strips 
shown  in  tlie  diagram  the  exact  value  of  lime  in  connection  with 
the  different  fertilizers  can  be  definitely  determined. 

These  outlines  are  given  primarily  to  illustrate  the  principle  of 
definite  experimentation  and  the  method  can  be  used  to  determine 
which  is  tne  best  of  any  series  of  practices  for  a  particular  set  of 
conditions. 

HAlTDLIirO   THE   BED   CLOVER   CROP. 


BED  CLOVER  HAY. 

Time  of  cutting  red  clover  hay. — In  order  to  obtain  the  best  hay,  the 
clover  crop  should  be  cut,  as  a  general  rule,  when  just  past  full  bloom. 
At  this  stage  a  maximum  of  protein  and  dry  matter  is  present,  the 
leaves  are  still  intact,  and  tne  stems  green.  After  this  stage  the 
leaves  begin  to  fall  and  the  protein  content  is  in  other  wavs  reduced. 
It  frequently  happens,  however,  that  due  consideration  for  the  suc- 
cess 01  the  second  crop,  which  is  usually  allowed  to  stand  for  seed, 
makes  it  necessary  to  cut  the  first  crop  somewhat  earlier  than  at  the 
best  haying  stage  in  order  to  avoid  injury  from  certain  insect  enemies. 
The  disadvantages  of  cutting  hay  before  it  is  in  full  bloom  are  due  to 
the  fact  that  the  young  growth  is  then  quite  sappy  and  considerably 
more  difficult  to  cure  into  a  good  quality  of  hay. 

Methods  of  haryestin|^  red  clover  hay. — ^The  methods  of  harvesting 
red  clover  hay  vary  somewhat  in  different  sections  of  the  country. 
In  general  it  is  desirable  to  so  handle  the  hay  that  it  will  reach  the 
barn  or  stack  with  the  least  possible  exposure  to  the  weather  and  the 
minimum  loss  of  leaves.  Clover  shoula  not  be  allowed  to  become  too 
dry  in  either  the  swath  or  the  windrow,  else  the  leaves  will  crumble, 
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resulting  at  best  in  a  very  dusty  hav,  to  say  nothing  of  the  actual  loss 
of  much  of  the  nutritive  value.  Ii  the  hay  can  be  cocked  before  the 
leaves  are  entirely  dry  the  movement  of  the  water  from  the  stems 
through  the  leaves  will  continue.  When  the  leaves  become  well 
wilted  in  the  swath  it  should  be  raked  into  windrows  and  then  bunched 
into  cocks  when  the  hay  is  about  half  dry.  Each  cock  should  contain 
only  enough  hay  so  that  two  men  can  place  the  entire  cock  on  the 
wagon  at  once,  as  in  this  way  the  loss  of  leaves  due  to  handling  is 
reduced  to  a  minimum.  Where  a  prime  or  choice  quaUty  of  hay  is 
desired  and  the  rains  are  frequent  hay  caps  for  the  cocks  and  canvas 
covers  for  any  outside  stacks  are  valuable  devices.  These  hay  caps 
can  be  made  from  a  40-inch  square  of  canvas  or  ducking  and  may  oe 
held  in  place  by  ^mall  weights  attached  to  each  corner.  Cement 
weights  about  tne  size  of  a  baseball  which  may  be  attached  to  the 
hay  cap  by  means  of  a  hook  and  eye  are  satisfactory.  Any  excess  of 
clover  nay  is  usually  baled  for  the  market,  but  under  ordinary  circum- 
stances the  farm  produces  only  enough  hay  to  maintain  the  live  stock 
which  the  place  supports. 

One  successful  method  of  curing  hay  in  use  by  a  Tennessee  farmer 
is  to  cut  when  half  the  blossoms  are  dead.  The  mower  is  run  the 
entire  day;  the  next  morning,  after  the  dew  is  off,  the  hay  is  raked 
into  windrows,  put  into  medium-sized  cocks,  and  allowed  to  remain 
for  24  to  36  hours.  The  hay  is  forked  over  once  to  prevent  heating 
and  is  then  put  in  the  bam.  In  threatening  weather  the  hay  is 
put  into  the  bam  at  the  end  of  24  hours,  but  it  is  preferable  to  leave 
it  in  the  field  for  a  somewhat  longer  time. 

Another  method  which  has  been  locally  successful  under  favorable 
conditions  is  to  mow  as  soon  as  the  dew  is  off,  endeavoring  by  11 
o'clock  to  have  enough  cut  to  last  the  haulers  from  1  to  5  o'clock  in  the 
afternoon.  The  newly  cut  clover  is  shaken  up  with  a  tedder  before 
noon;  at  1  o'clock  it  is  raked  into  windrows,  immediately  bunched 
with  the  rake,  and  hauled  into  the  barn.  By  this  method  the  hay 
remains  warm  and  free  from  outside  moisture.  The  hay  must  be  put 
in  before  5  o^clock  or  the  falling  dew  will  deposit  sufficient  moisture 
to  cause  molding  in  the  barn.  Handled  in  this  way  clover  loses  none 
of  its  leaves;  but  it  is  necessary  to  use  extreme  care  in  not  having  any 
outside  moisture  on  the  hay,  or  heating  in  the  mow  is  apt  to  take  place. 
For  this  method  to  be  a  success  excellent  haying  weather  is  necessary. 
It  frequently  happens  that  repeated  rains  make  a  prime  quality  of 
hay  out  of  tne  question  where  the  hay  is  to  be  cured  in  the  field.  In 
extreme  cases  the  silo  is  to  be  recommended  as  a  means  of  making  the 
best  utiUzation  of  the  rain-threatened  hay  crop. 

Importance  of  the  leaves  for  hay. — ^A  considerable  percentage  of 
red  clover  leaves  is  apt  to  be  lost  during  the  haying  process,  owing  to 
their  tendency  to  crumble  if  dried  rather  than  cured.  The  leaves  are 
much  richer  in  protein  than  the  stems ;  wliile  they  constitute  on  an 
average  only  about  40  per  cent  of  the  total  weight  of  the  plant, 
they  contain  nearly  two-thirds  of  the  protein  of  the  whole  plant. 
Owing  to  improper  methods  of  harvesting  and  to  untimely  rains  one- 
half  of  the  leaves  may  be  lost,  thus  resulting  in  a  marked  deterioration 
in  the  feeding  value  of  the  hay.  Table  I  indicates  the  results  of  the 
analyses  of  hay  from  a  single  plant  of  red  clover  cut  when  one-fourth 
the  blooms  turned  brown  and  cured  under  cover. 
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Table  I. — Results  of  analyses '  of  the  different  parts  of  the  red  clover  plarU. 


Constituents. 


Protein percent. 

Koisturo do. . . 

Ash do... 

Ether  extract  (fat) do  . . 

Crude  fiber do  .. 

Nitrogen-free  extract do. . . 


Heads. 

SteTn.s. 

Leaves. 

18.25 

8.06 

24.63 

9.99 

8.02 

8.70 

7.20 

5.67 

8.39 

2.86 

1.25 

5.00 

10.29 

«J4.  jr4 

13.36 

51.41 

42.06 

39.92 

Leaf- 
stallcs. 


11.16 

8.88 

8.02 

2.18 

13.08 

56.68 


1  Analyses  made  by  the  Bureau  of  Chemistry. 


Stacking  red  clover  hay. — ^The  same  general  rules  used  for  stacking 
other  hays  apply  to  the  stacking  of  red  clover  hay;  but  it  must  be 
remembered  that  red  clover  sheds  water  much  less  readily  than  the 
grasses  and  for  this  reason  greater  care  is  necessary  in  building  and  pro- 
tecting the  stack  from  the  action  of  rain.  It  is  aavisable  to  build  some 
kind  of  foundation  for  the  stack.  This  foundation  may  be  composed 
of  poles  or  rails  or  other  less  valuable  hay.  By  care  in  stackmg  a 
comparatively  large  bulge  may  be  put  on  the  sides  of  the  stack.  Tliis 
reduces  the  proportion  of  the  hay  m  the  stack  bottom  and  causes  the 
rain  to  drain  on  at  some  distance  from  the  base  of  the  stack. .  By 
keeping  the  middle  full  and  well  trampled  the  hay  in  settling  will 
settle  in  such  manner  as  to  cause  the  water  to  run  off  rather  than  into 
the  stack.  As  red  clover  absorbs  moisture  readily  that  wliich  lies 
next  to  the  ground  is  almost  sure  to  be  spoiled.  If  canvas  covers  are 
not  available  for  covering  hay  which  must  be  left  outside,  it  is  an 
excellent  plan  to  top  out  the  stacks  with  green  grass,  straw,  or  millet. 
After  the  stacks  have  settled  they  should  be  retopped  with  more 
grass  or  straw,  placing  an  additional  layer  as  far  down  tlie  sides  of 
the  stack  as  possible.  This  materially  reduces  the  amount  of  clover 
hay  exposed  to  the  elements. 

When  the  hay  is  stacked  or  stowed  away  in  the  barn  in  a  shghtly 
damp  condition  it  is  sometimes  the  practice  to  mix  salt  wdth  the  same 
for  the  double  purpose  of  salting  tne  animals  and  preventing  mold. 
If  the  clover  must  be  put  up  wnen  thought  to  be  a  httle  too  green, 
alternating  layers  of  straw  will  do  much  toward  absorbing  the  excess 
of  moisture. 

Brown  clover  hay  is  made  by  stacking  or  mowing  away  the  hay 
when  it  has  just  reached  the  wilting  stage.  The  air  is  excluded  and  it 
becomes  a  compact  mass.  The  nay  must  be  free  from  external 
moisture  if  heating  is  to  be  avoided.  There  is  therefore  some  danger 
of  spoiling  when  tins  process  is  attempted  by  those  unfamiliar  with 
the  process.  This  method  has  a  further  disadvantage  in  that  the 
hay  IS  very  heavy  at  the  time  when  it  must  be  handled  for  stacking. 

Spontaneous  combnstion  of  red  clover  hay. — ^When  red  clover  hay 
is  stacked  or  mowed  away  with  any  external  moisture  on  it,  such  as 
dew  or  rain,  heating  is  mevitable  until  not  only  the  hay  itself  is 
damaged,  but  the  heating  process  may  go  so  far  as  to  cause  the 
entire  mass  to  ignite  and  bum  down  the  stack  or  the  bam  in  which 
the  hay  has  been  placed.  The  absence  of  air  from  the  mass  of  heated 
hay  in  a  bam  is  often  the  only  thing  which  prevents  it  from  breaking 
into  a  flame,  and  such  instances  are  made  manifest  the  following 
winter  by  the  finding  of  charred  masses  within  the  interior  of  the 
mow. 
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BED  CLOVEB  FOB  ENSILAGE. 

Red  clover  may  be  so  readily  utilized  as  pasture  or  hay  that  as  a 
rule  to  ensile  it  is  not  advisable;  but  if  inclement  weather  ensues 
at  the  time  of  cutting  for  hay  it  is  often  advisable  to  ensile  if  the 
facilities  are  at  hand.  To  mate  an  ideal  ensilage  the  crop  should  be 
cut  a  httle  earlier  than  is  customary  when  cutting  for  hay,  but  early 
cutting  is  usually  impracticable  if  hay  is  preferred,  as  the  crop  will 
be  left  uncut  several  days  awaiting  favorable  haying  weather. 
Although  the  uncured  plants  are  heavy  to  handle  to  ensile  them 
presents  the  advantage  of  retaining  all  their  leaves.  If  sweet  silage 
IS  desired,  it  should  be  dried  for  an  equivalent  of  three  hours  of  good 
haying  weather  before  being  put  into  the  silo.  If  a  feed  cutter  is 
available  the  clover  should  be  cut  before  putting  it  into  the  silo. 
The  second  crop  of  clover  when  ensiled  is  best  if  mixed  with  some  of 
the  grasses  or  with  Indian  com.  The  pjure  red  clover  silage  is  apt 
to  be  sUmy.  The  more  thoroughly  it  is  packed  down  in  the  suo 
when  filling  the  less  likely  it  is  to  spoil. 

BED   CLOVEB  AS  A   SOILING  CBOP. 

Where  "pasturing  is  impracticable,  red  clover  is  often  used  as  a 
soiling  crop — that  is,  cut  and  fed  green  to  live  stock.  Use  in  this 
way  reduces  or  eliminates  the  danger  from  bloating  which  attends 
the  use  of  red  clover  as  pasture.  It  makes  a  good  early  feed,  is 
palatable,  and  from  6  to  10  tons  of  green  feed  per  acre  is  not  an 
unusual  yield. 

BED   CLOVEB  AS  PASTT7BE. 

Red  clover  is  a  most  excellent  pasture  for  all  stock,  especially  when 
they  are  growing.  For  pigs  it  should  be  supplemented  with  a  small 
gram  ration,  as  this  will  induce  much  more  rapid  gains.  The  early 
growth  of  red  clover  is  less  nutritious  pound  lor  pound  than  when 
nearing  or  at  the  blooming  stage,  since  m  the  early  stages  of  growth 
it  is  mgh  in  moisture  content,  thus  requiring  the  animals  to  eat 
relatively  larger  quantities.  Furthermore,  close  early  pasturing  is 
injurious  to  the  stand  of  clover. 

Ordinarily  red  clover  will  furnish  some  pasture  during  the  first 
fall  after  spring  seeding.  It  should  not  be  too  closely  grazed  at  this 
time  else  tne  succeeding  season's  hay  crop  may  be  decreased.  The 
plants  should  rather  be  allowed  to  go  into  the  winter  with  some 
growth  upon  the  crowns  in  order  to  prevent  their  winterkilling  and 
also  to  enable  them  to  store  up  material  in  their  roots  for  an  early 
vigorous  growth  the  following  spring. 

Bloating. — ^When  pasturing  cattle  or  sheep  on  red  clover,  care 
must  be  taken  not  to  pasture  when  the  animals  are  very  hungry, 
especially  when  the  red  clover  is  young  and  succulent  or  when  wet 
with  dew  or  rain,  as  bloating  may  result.  Should  bloating  occur, 
several  remedies  are  usually  at  nand  which  will  afford  material 
relief.  A  large  bit^  the  diameter  of  a  pitchfork  handle,  may  be  tied 
in  the  mouth;  a  piece  of  rubber  tubing  may  be  passed  through  the 
mouth  to  the  first  stomach;  or,  as  a  last  resort,  the  animal  may  be 
tapped  to  allow  the  escape  of  gas.  For  this  purpose  a  trocar,  such 
as  is  used  by  veterinary  surgeons,  is  best;  but  in  the  absence  of  this, 
a  small-bladed  knife  may  oe  used  to  make  the  incision  about  6 
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inches  in  front  of  and  slightly  below  the  left  hip  bone.  A  straw  or 
quill  may  be  used  to  ]>ermit  the  escape  of  gas.  Care  should  be 
taken  not  to  allow  the  straw  or  quill  to  work  down  out  of  sight  into 
the  incision.^ 

BED   CLOVEB   AS   A   FEED. 


All  farm  animals  require  protein  in  some  form  in  order  to  make 
their  best  growth  or  to  produce  the  best  results  either  in  the  form  of 
milk  and  butter,  as  in  the  case  of  dairy  stock,  or  as  eggs,  in  the  case  of 
poultry.  The  ordinary  roughage,  such  as  com  stover  and  ordinary 
grass  hay,  is  low  in  the  necessary  protein.  On  many  farms  this 
protein  is  suppUed  by  feeding  such  concentrates  as  bran,  oil  meal,  or 
cottonseed  meal;  but  these  concentrates  are  expensive  and  on  most 
farms  should  be  in  large  measure  replaced  by  a  leguminous  forage 
crop,  such  as  red  clover,  which  can  be  grown  on  the  place. 

Ked  clover  is  one  of  the  most  highly  nutritious  forage  plants,  either 
in  the  green  state  or  cured  as  hay.  Tables  1 1  and  II I  show  the  results 
of  exf>eriments  to  determine  the  relative  values  of  several  different 
kinds  of  feed. 

« 

Table  II. — Average  composition  and  digestibility  of  red  clover  and  other  forage  plants. 


Designation  of  data. 


COMPOSITION.^ 

Number  of  analyses 

Constituents: 

Water percent 

Ash do.. 

Protein do. . 

Crude  fiber do.. 

Nitrogen-free  extract do.. 

Ether  extract  (fiat) do.. 

DIGESTfBILlTT.S 

Number  of  experiments 

Coostitumts: 

Protein per  cent 

Crude  fiber do.. 

Nitrogen-free  extract do. . 

Ether  extract  (fat) do. .' 


Fresh 

Fresh 

Clover 

Alfalfa 

Thnothy 

clover. 

alfalfa. 

hay. 

hay. 

hay. 

43 

23 

38 

21 

68 

70.8 

71.8 

15.3 

8.4 

13.2 

2.1 

2.7 

6.2 

7.4 

4.4 

4.4 

4.8 

12.3 

14.3 

5.9 

8.1 

7.4 

24.8 

25.0 

29.0 

13.5 

12.3 

38.1 

42.7 

45.0 

1.1 

1.0 

3.3 

2.2 

2.5 

2 

2 

46 

28 

26 

67 

81 

55 

73 

48 

53 

45 

49 

43 

52 

78 

76 

69 

66 

63 

65 

52 

53 

54 

57 

hay. 


8 

10.7 
7.5 
16.6 
20.1 
42.2 
2.2 


65 
43 
71 
50 


» In  part  from  Henry's  "  Feeds  and  Feeding,"  Appendix.        *  Experiments  with  ruminants. 
Table  III. — Digestible  nutrients  in  and  feeding  value  of  red  clover  and  other  forage  crops. 


Kind  of  forage. 


Fresh  clover. 
Fre5h  alfalfa. 
Clover  hay... 
Alfalfa  hav.. 
Timothy  hay 
Cowpea  hay. 
^lieat  bran. 
Shdled  com . 


Dry  mat- 
ter in  100 
pounds. 


Digestible  nutrients  in  100 
ix>unds. 


Pounds. 
29.2 
28.2 
84.7 
91.6 
86.8 
89.3 
88. 1 
89.1 


Protein. 

Carbohy- 
drates.' 

Pounds. 

Ether 

e?c  tract 

(fat). 

Pounds. 

Pounds. 

.   2.9 

14.8 

0.7 

3.9 

12.7 

0.5 

6.8 

35.8 

1.7 

11.0 

39.0 

1.2 

2.8 

43.4 

1.4 

10.  H 

3S.  0 

1.1 

12.2 

39.2 

2.7 

7.9 

t.6.7 

4.3 

Feeding 

value  per 

ton. 


$5.96 
7.00 
14.12 
20.16 
9.64 
19. 76 
22.07 
20.16 


1  See  *'  Diaeasea  of  Cattle/'  a  special  report  of  the  Bureau  of  Animal  Industry. 


455 


26  BED   CLOVEB. 

The  last  column  of  Table  III  shows  the  actual  feeding  value  of  the 
eight  different  kinds  of  feed.  These  figures  are  based  on  the  amount 
of  digestible  nutrients  present  in  the  respective  feeds,  the  following 
money  values  per  poimd  being  assigned  as  a  basis  of  calculation: 
Protem,  6.74  cents;  carbohydrates  (starches,  etc.),  0.64  cents;  ether 
extract  (fats),  1.12  cents.  These  figures  are  merely  relative,  as  the 
prices  of  the  lood  elements  vary  somewhat  in  the  different  sections 
and  from  year  to  year.  It  will  be  noted  that  clover  hay  is  worth 
neariy  one-half  more  per  ton  than  is  a  similar  grade  of  timothy  hay. 

BED   CLOVEB   IN   MIXTIJB£S. 

For  ordinary  farm  purposes  it  is  very  often  advantageous  to  seed 
red  clover  in  a  mixture  with  other  clovers  and  tame  grasses.  The 
root  systems  of  the  different  species  are  not  the  same,  and  as  a  result 
the  soils  of  both  the  upper  and  lower  layers  are  more  fully  occupied 
than  they^would  be  by  a  stand  of  a  single  crop.  In  case  the  stand 
is  to  be  used  for  pasture,  the  mixture  will  usually  insure  better  suc- 
cession of  good  pasturage  than  would  the  use  of  any  single  crop;  that 
is,  by  proper  selection  of  the  constituents  of  the  mixture  it  is  possible 
to  obtain  a  pasture  which  will  provide  for  early  as  well  as  late  grazing 
and  at  the  same  time  give  fair  returns  during  the  heated  months  of 
summer.  Probably  the  most  common  mixture  is  red  clover  and 
timothy.  In  the  Ohio  River  section  and  westward  it  is  customary 
to  seed  the  timothy  with  winter  wheat  and  follow  this  up  the  next 
spring  with  red  clover  on  the  new  stand  of  wheat  when  the  ground 
is  honeycombed  by  frosts.  In  the  spring-wheat  section  the  timothy 
is  seeded  with  the  red  clover  at  the  same  time  the  wheat  is  sown.  The 
timothy  is  longer  lived  than  the  red  clover,  and  as  a  result  the  propor- 
tion of  timothy  in  the  mixture  of  the  hay  increases  very  rapidly 
after  the  second  season.  Ordinary  red  clover  matures  about  two 
weeks  earlier  than  the  timothy,  and  for  this  reason  the  Mammoth 
clover,  being  about  two  weeks  later,  is  frequently  used  for  seeding  in 
mixtures  with  the  timothy.  Other  mixtures  suitable  for  hay  are  red 
clover  combined  with  orchard  grass,  tall  meadow  oat-grass,  and  a 
small  admixture  of  alsike  clover.  In  any  low  places  which  may 
exist  in  the  meadow  it  is  advisable  to  replace  the  orchard  grass  witn 
redtop  and  at  least  half  of  the  red  clover  with  alsike.  At  the  North 
Dakota  experiment  station  red  clover  seeded  alone  produced  an  aver- 
age of  3,265  pounds  per  acre,  whereas  a  mixture  of  red  clover  and 
timothy  averaged  3,356  pounds  per  acre.  Each  of  these  weighings 
included  only  the  first  cutting;  if  tne  second  cutting  had  been  included 
the  red  clover  seeded  alone  would  have  given  a  considerably  larger 
total,  as  timothy  produces  httle  second  growth.  On  rough-land 
pastures  red  clover  may  also  form  a  minor  constituent  of  a  regular 
mixture  of  bluegrass  and  white  clover. 

EFFECT   OF.  BED    CLOVEB   ON   THE   LAND. 

The  clovers  have  been  justly  ranked  as  the  principal  foundation  of  a 
permanent  system  of  agriculture  in  the  northern  and  eastern  United 
States.  By  the  proper  utilization  of  the  clover  in  the  rotations  it 
is  possible  permanently  to  maintain  the  supply  of  nitrogen  and 
humus  in  the  soil.     The  fertilizing  value  of  red  clover  is  not  entirely  in 
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the  hay  which  would  be  plowed  under  if  the  crop  were  to  be  used  for 
green  manure.  Experiments  show  that  30  to  50  per  cent  of  the 
fertilizer  value  of  the  clover  may  lie  in  the  roots  and  stubble  which 
are  plowed  under,  even  though  the  hay  crop  is  removed.  In  one 
experiment  the  Delaware  experiment  station  found  that  the  red 
clover  produced  on  an  acre  contained  122  pounds  of  nitrogen,  68 
pounds  of  potash,  and  28  pounds  of  phosphoric  acid.  At  present 
prices  for  fertihzers  one  ton  of  clover  hav  contains  nearly  $10  worth 
of  fertilizing  elements.  It  frequently  happens  that  the  yields  of 
grain  crops  are  increased  as  much  as  10  busnels  to  the  acre  by  turning 
under  clover  sod,  but  too  much  must  not  be  expected  of  red  clover. 
The  only  real  addition  it  makes  to  the  land  is  the  humus  it  supplies, 
together  with  the  nitrogen  it  is  able  to  extract  from  the  air.  The 
other  fertilizer  elements,  such  as  potash  and  phosphoric  acid,  must 
needs  be  drawn  from  the  soil  itself.  As  soils  commencing  to  give 
low  yields  are  likely  to  be  low  in  nitrates,  the  use  of  clover  will  bring 
largely  increased  returns  for  a  number  of  years,  until  the  other  fer- 
tilizer elements  begin  to  be  depleted.  Under  such  conditions  the 
clover  acts  in  one  sense  as  a  stimulant  to  the  soil,  in  that  it  induces 
the  soil  to  give  up  larger  quantities  of  the  other  fertilizer  elements 
than  it  would  otherwise  be  called  upon  to  do.  Inasmuch  as  phos- 
phoric acid  and  potash  are  not  added  to  the  soil  by  the  growth  of  red 
clover  thereon,  it  is  ultimately  necessary  to  supply  these  in  the  form 
of  commercial  fertilizers  or  in  the  form  of  barnyard  manure,  from 
time  to  time.  By  feeding  the  crops  on  the  farm  and  returning  the 
manure  to  the  land  the  fertility  of  the  soil  can  usually  be  maintained 
for  many  years  without  the  addition  of  commercial  fertilizers. 

BED   CLOVEB   IN   BOTATIONS. 

One  reason  for  the  great  popularity  of  the  red  clover  plant  is  the 
ease  with  which  it  lenos  itself  to  the  rotations  which  have  been  prac- 
ticed in  the  sections  to  which  it  is  adapted.  The  fact  that  it  lives  but 
two  years  necessitates  a  rather  short  rotation  on  the  farm,  especially 
when  the  clover  is  seeded  alone.  Meadows  and  pastures  containing 
clover  and  grass  mixed  are  usually  held  tlu*ee  or  four  years,  even 
though  very  little  clover  may  remain  during  the  last  year  or  two. 
The  value  of  the  red  clover  on  the  farm  makes  it  usually  desirable 
that  a  considerable  area  of  the  farm  be  at  all  times  seeded  to  this 
crop.  The  possibility  of  obtaining  a  grain  crop  during  the  season 
when  the  rea  clover  is  making  its  early  growth,  makes  the  utilization 
of  this  legume  in  maintaining  soil  fertflity  a  thoroughly  practicable 
one,  flpt  calling  for  an  undue  amount  of  special  preparation  or  fer- 
tilizers to  maintain  successful  stands  upon  the  ordmary  farm.  If 
the  land  be  in  a  somewhat  depleted  condition  as  regards  fertility  a 
3-year  rotation  with  clover  is  best,  although  on  better  soils  a  4-year 
or  even  a  5-year  rotation  may  be  practicable.  The  Illinois  experi- 
ment station  has  shown  as  a  result  of  a  30-year  test  that  corn  on  land 
continuously  has  produced  25  bushels  to  the  acre;  corn  alternated 
with  oats,  43  bushels;  while  com,  oats,  and  clover  in  a  3-year  rotation 
gave  a  yield  of  59  bushels  for  the  corn. 

Clover  in  rotation  with  com,  oats,  and  wheat. — ^A  common  rotation 
in  the  clover  belt  is  corn  followed  by  oats  which  in  turn  are  followed 
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by  wheat.  The  wheat  in  turn  acts  as  a  nurse  crop  for  the  clover 
sown  with  it.  After  clover  has  stood  two  years  the  clover  sod  is 
plowed  down  for  com  again.  There  has  been  for  some  time  a  tend- 
ency on  the  part  of  farmers  to  discontinue  the  wheat  crop  on  the  farm 
wherever  possible,  owing  to  some  uncertainty  in  the  results.  When 
wheat  is  eliminated  from  the  rotation  the  clover  is  seeded  at  the 
same  time  with  the  oats  in  the  spring.  Under  certain  conditions  a 
second  crop  of  com  may  replace  the  oats  in  the  rotation.  The  oats 
may  be  eliminated  without  substituting  any  crop,  making  the  rotation 
corn,  wheat,  and  clover — a  3-year  rotation  adapted  to  soils  which  are 
hardly  strong  enough  to  stand  three  crops  between  the  clover  crops. 
The  substitution  of  the  second  crop  of  corn  for  the  oats  is  made  if 
additional  corn  is  required,  as  for  carrying  an  increased  number  of  hogs. 

Clover  in  rotations  including  rye. — ^Rye  may  be  substituted  for 
wheat  in  the  rotations  already  discussed.  It  has  some  points  of 
advantage  over  wheat  in  that  it  grows  taller  and  stools  \es3  and 
therefore  does  not  shade  the  clover  so  much.  The  seed  is  sown  in 
the  spring  under  usual  conditions.  The  harrow  niay  be  used  on  the 
rye  to  cover  the  clover,  the  same  as  on  wheat,  and  likewise  the  disk 
harrow  or  drill.  One  method  is  to  seed  the  clover  on  the  rye  and 
then  to  pasture  it  earlv  with  hogs.  The  trampling  of  these  animals 
over  the  field  will  work  much  of  the  seed  into  the  ground  and  make 
a  stand  more  certain.  A  top-dressing  of  manure  or  straw  or  the 
use  of  conmiercial  fertilizer  can  be  used  in  connection  with  the  rye 
the  same  as  with  wheat.  The  rotations  including  rye  are  on  much 
the  same  general  plan  as  those  with  wheat. 

Clover  in  rotations  with  spring-seeded  cereals. — ^In  sections  north 
of  the  winter-wheat  belt  it  is  usuallv  the  practice  to  seed  the  clover 
with  spring-sown  grain.  It  is  manifestly  impossible  to  rely  on  frosts 
to  cover  me  seed,  as  the  ground  must  be  comparatively  warm 
before  being  worked  for  the  reception  of  the  grain  crop.  In  some 
cases,  as  for  instance  if  the  soil  is  so  sandy  as  to  call  for  the  seeding  of 
the  clover  to  a  depth  of  2  inches,  the  clover  seed  may  be  drilled  in 
with  the  grain  at  one  operation.  On  heavier  soils  and  where  a 
covering  or  only  an  inch  is  required,  the  seeding  may  be  made  broad- 
cast either  before  or  after  the  drill,  or  by  a  seeding  attachment  on 
the  drill.  The  seed  should  be  covered  with  a  harrow  following  the 
drill,  as  it  is  usually  impossible  to  cover  the  seed  deeply  enough  if 
seeded  in  front  of  the  drill  shoes.  It  is  often  advisable  on  light 
soils  to  follow  the  harrow  with  a  roller  which  firms  the  ground  around 
the  seed,  inducing  prompt  germination.  A  corrugated  rather  than 
a  smooth  roller  is  to  be  preferred.  It  is  necessary  to  seed  the  grain 
crop  somewhat  lighter  than  if  clover  were  not  seeded  with  the.grain. 
Barley  stools  less  than  either  oats  or  wheat  and  on  this  account 
is  more  desirable  as  a  nurse  crop.  Oats  are  especially  bad  about 
stooling  broadly  and  shading  out  the  young  clover  plants.  When 
the  grain  crop  comes  into  head  close  watch  must  be  kept  of  the 
moisture  condition  of  the  soil,  as,  if  there  is  anv  considerable  lack  of 
rain,  the  grain  crop  should  be  cut  for  hay  or  at  least  somewhat  before 
it  would  ordinarily  be  cut  for  grain.  Unless  this  is  done  the  young 
clover  plants  may  be  robbed  of  their  much-needed  moisture;  but 
sometimes  the  grain  crop  may  be  considered  the  more  important  of 
the  two  if  either  has  to  oe  sacrificed. 
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Botations  containing  cowpeas  or  soy  beans  preceding  wheat  and 
clover. — In  sections  where  cowpeas  and  soy  beans  are  successfully 
produced  it  is  sometimes  the  practice  to  introduce  one  of  these 
coarse  legumes  immediately  preceding  the  wheat  crop.  The  vines 
are  either  cut  in  time  to  have  the  ground  ready  for  rail  seeding  or 
the  entire  pea  or  bean  crop  is  rolled  down  and  then  cross-disked. 
The  accumulation  of  the  cowpea  or  soy  bean  stems  and  leaves  on 
and  near  the  surface  serves  as  a  mulch  which  acts  very  beneficially 
on  the  clover.  The  practice  of  turning  the  entire  crop  of  both  pods 
and  vines  back  to  the  soil,  however,  is  somewhat  wasteful  and  it  is 
better  to  pasture  the  pods  off  with  hogs.  This  method  allows  only 
the  vines  to  go  back  to  the  s<^il,  thus  givmg  the  same  results  as  regards 
the  crop  of  clover  besides  converting  a  portion  of  the  crop  into  pork. 

Botations  of  corn  and  clover  only. — ^This  type  of  rotation  is  not  com- 
mon, as  it  requires  considerably  more  labor  than  other  methods 
already  outlined.  The  rotations  usually  are  two  crops  of  corn  fol- 
lowed by  a  clover  crop  lasting  either  one  or  two  years.  The  clover 
in  such  rotations  is  sown  either  in  the  corn  at  the  last  cultivation  or 
in  the  spring  in  the  stubble  without  a  nurse  crop.  Both  of  these  meth- 
ods are  open  to  objections  on  the  part  of  average  farmers.  Under 
ordinary  conditions  the  first  method,  that  of  seeding  in  com  at  the 
last  cultivation,  is  uncertain,  especially  if  there  are  no  rains  at  the 
time  of  seeding;  but  on  rich  black  soils  when  especial  care  has  been 
taken  to  have  the  land  in  fine  condition  it  is  proving  successful. 
(Fig.  9.)  On  average  soils  and  with  the  average  tillage  which  the 
cornfields  receive,  it  is  not  to  be  recommended  to  the  average  farmer 
except  in  a  small  way  as  an  experiment.  The  second  method,  that 
of  seeding  in  the  spring  without  a  nurse  crop,  has  been  found  to  be 
a  very  certain  method  of  getting  a  good  stand  of  clover.  This 
method  gives  the  clover  the  entire  use  of  the  ground  from  the  start, 
and  unless  the  ground  is  infested  with  weeds  the  clover  makes  a 
very  good  growth  the  first  season  and  will  give  a  fair  cutting  of  hay. 
Clipping  in  early  summer  will  often  overcome  the  evil  effect  of  weeds. 
This  method,  however,  is  not  to  be  advised  on  soils  badly  infested 
with  weeds,  as  the  weeds  will  usually  do  more  injury  to  the  young 
clover  than  the  customary  nurse  crop  of  grain. 

Clover  in  rotations  on  farms  not  carrying  live  stock. — ^The  rotations 
already  discussed  are  especially  adapted  to  farms  carrying  sufficient 
live  stock  to  consume  the  hay  and  roughage  produced  on  the  farm. 
Under  conditions  where  such  a  systfem  of  farming  is  not  feasible  a 
modification  of  the  clover  rotation  is  essential.  This  may  be  brought 
about  by  the  use  of  Mammoth  clover  in  the  rotation.  Since  this 
produces  but  one  crop  it  should  be  a  crop  of  seed.  This  will  bring 
m  favorable  seasons  a  very  good  cash  return  from  the  ground,  and 
the  clover  straw  and  chaff  may  be  returned  to  the  land  and  plowed 
under.  The  actual  quantity  of  soil  fertility  carried  away  with  an 
ordinary  crop  of  clover  seed  is  comparatively  small.  After  the  crop 
of  seed  is  removed  and  the  straw  again  scattered  over  the  field  the 
land  may  be  immediately  put  into  some  other  crop.  There  will  be 
less  clover  straw  to  scatter  if  the  stubble  is  cut  high  so  as  merely  to 
get  all  the  heads.  In  some  sections  grain  headers  are  in  successful 
operation  where  the  clover  fields  are  large.     (Fig.  12.) 
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Botations  inclnding  cotton. — Although  cowpeas  and  soy  beans  are 
the  customary  soil  improvers  throughout  the  South,  certain  condi- 
tions exist,  especially  on  the  black  prairie  soils,  wnere  red  clover 
may  serve  as  an  important  crop  in  alternation  with  cotton.  The 
clover  can  be  seeded  in  the  cotton  just  before  or  after  picking  time 
and  will  make  sufficient  growth  for  a  crop  of  hay  by  the  time  the 
cotton  is  to  be  reseeded  the  next  spring.  The  stubble  can  be  worked 
up  in  connection  with  the  fitting  of  the  groimd  for  cotton. 

SEED    FRODVGTZOH    OF   EED    CLOVER. 

The  extensive  production  of  red  clover  in  this  country  is  due  to  the 
production  of  a  few  acres  on  a  large  number  of  farms  rather  than  to 
the  production  of  lai^e  areas  on  farms  devoted  primarily  to  this  crop. 
For  this  reason  the  clover  crop  is  too  often  an  incident  and  not  tne 
main  issue  on  the  farm.  The  various  successful  experiences  of  occa- 
sional farmers  in  sections  where  the  average  production  of  red  clover 


seed  is  very  low  indicate  that  much  is  to  be  learned  regarding  the 
essentials  of  the  successful  production  of  the  crop  of  red  clover  seed. 
Where  these  essentials  are  understood,  it  is  usuallynot  hard  to  provide 
for  tiiem  and  thus  materially  increase  the  seed  crop.  In  practically 
all  of  the  areas  adapted  to  the  production  of  red  clover  nay  fairly 
satisfai^tory  crops  or  seed  are  also  produced.  Red  clover  differs  in 
this  respect  from  alfalfa,  wliich  is  grown  for  hay  over  extended  areas 
where  seed  production  is  not  practicable.' 

HANDLINa  CIXIVXB  FOB    SEED. 

In  order  to  pro<luce  the  best  crops  of  seed  the  conditions  should 
be  such  iis  to  retard  somewhat  the  production  of  the  largest  vegeta- 
tive growth,  as  the  conditions  which  will  produce  a  medium  growth 

'  S«!  farmers'  BiillMln  3M,  entitled  "AlfeUa,"  by  J.  M.  Westgata. 
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of  the  plant  will  usually  induce  the  best  set  of  seed.  When  the  growth 
of  the  clover  is  so  rank  as  to  lodge,  the  heads  are  apt  to  be  com- 
paratively few  and  not  well  filled  with  seed. 

The  time  of  cutting  the  first  crop  for  hay  has  a  marked  effect  on 
the  second  crop,  which  is  the  one  usually  allowed  to  stand  for  seed. 
As  already  indicated,  the  best  hay  is  produced  when  the  crop  is  cut 
a  little  past  full  bloom;  but  this  may  or  may  not  be  the  best  time 
within  a  given  section  to  cut  the  first  crop,  if  due  consideration  is 
given  to  the  production  of  maximum  yields  of  seed  where  seed  is 
relatively  more  important  than  the  difference  of  a  few  days  in  the 
time  of  cutting  the  hay  crop.  For  the  sake  of  the  succeeding  seed 
crop  the  first  cutting  for  hay  should  be  made  a  httle  before  full  bloom 
rather  than  after  the  first  blossoms  have  begun  to  turn  brown.  As  a 
specific  instance  it  may  be  cited  that  mowing  was  conmaenced  on  one 
side  of  a.40-acre  clover  field  when  the  plants  were  two-thirds  in  bloom. 
Several  days  were  required  to  cut  the  field  and  the  last  of  the  clover 
was  not  cut  until  the  plants  were  just  past  full  bloom.  The  effect  of 
this  time  of  cutting  on  the  seed  crop  was  remarkable  in  that  the  early 
cutting  induced  the  second  crop  to  produce  seed  at  the  rate  of  5  bush- 
els per  acre,  whereas  the  cutting  a  week  later  resulted  in  a  subsequent 
seed  yield  of  only  2  bushels.  The  difference  in  the  value  of  the  pre- 
ceding hay  crop  by  reason  of  the  early  cutting  on  the  one  side  was 
probably  not  more  than  20  per  cent,  whereas  ite  increase  of  the  yield 
of  seed  was  more  than  100  per  cent. 

A  number  of  conditions  may  arise  which  make  it  inadvisable  to 
attempt  to  produce  a  full  crop  of  hay  if  it  is  desired  to  produce  a 
maximum  crop  of  seed. 

In  the  Ohio  Valley  States  the  ravages  of  the  various  insect  enemies 
may  be  materially  cnecked  by  pasturing  the  clover  or  even  by  clipping 
it  considerably  earlier  than  is  demanded  by  the  hay  crop,  as  this 
process  tends  to  destroy  insect  enemies  wmch  would  otherwise  be 
developing  to  work  havoc  in  the  succeeding  seed  crop.  In  the  north- 
em  portion  of  the  northern  tier  of  States  the  short  growing  season 
will  not  usually  permit  the  first  crop  to  reach  full  bloom  and  stiU 
allow  time  for  the  maturing  of  a  seed  crop.  For  this  reason  it  is  usu- 
ally necessary  to  pasture  the  crop  or  cut  it  earUer  than  would  other- 
wise be  necessary.  If  a  full  cuttmg  of  the  first  crop  of  clover  is  made 
for  hay  and  the  second  left  for  seed,  the  seed  yield  is  hkely  to  be  dis- 
appointing on  account  of  the  lack  of  suitable  growing  weather  for  the 
seed  crop.  In  the  latitude  of  northern  Michigan  the  clover  may  be 
pasturea  until  June  18  or  20  in  normal  seasons  and  then  allowed  to 

Eroduce  seed.  If  stock  for  pasturing  is  not  available,  the  clover  may 
e  cUpped  back  about  the  middle  of  June  with  equally  good  results. 
Even  when  the  land  is  pastured  it  is  a  good  practice  to  run  the  mower 
over  the  field  after  the  stock  is  removed  to  clip  back  any  bunches 
which  may  be  left  by  the  stock.  In  this  way  the  seed  crop  will 
mature  much  more  evenly  over  the  entire  field.  The  reasons  for  the 
increase  of  the  seed  yield  due  to  chpping  or  pasturing  back  are  not 
well  understood.  It  is  claimed  by  some  that  tnis  brings  the  setting  of 
the  seed  at  a  time  when  the  necessary  dry  weather  is  apt  to  be 
prevalent.  Another  reason  is  the  avoiding  or  injurious  insects  which 
would  be  present  if  the  clover  had  matured  a  few  weeks  later. 
Another  reason*  is  that  if  pastured  or  chpped  back  the  plants  do  not 
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grow  so  rank  and  are  less  likely  to  lodge  and  fall  down,  thus  enabling 
them  to  bloom  more  freely  with  a  consequent  larger  seed  crop. 
Another  advantage  is  inhavmg  much  less  straw  to  handle  at  thrashing 
time. 

ESTIMATINa  THE   PROBABLE    SEED  CROP. 

Inasmuch  as  the  clover  straw  is  of  Uttle  value  as  hay,  if  the  crop 
is  allowed  to  go  to  seed  a  decision  must  be  made  when  the  field  is  a 
httle  past  fuU  bloom  as  to  whether  the  second  cutting  should  be 
allowed  to  stand  for  seed  or  be  used  for  hay.  It  is  usually  possible 
to  estimate  with  fair  accuracy  the  probable  seed  production  by  the 
time  the  plants  are  well  out  of  bloom.  If  examiiiation  of  the  field 
shows  a  uniform  stand  of  a  goodly  number  of  heads  with  an  average 
setting  of  25  or  30  seeds  to  the  head,  it  may  be  taken  as  an  indication 
of  a  sufficiently  good  crop  to  pay  for  the  seed,  as  under  normal  condi- 
tions this  indicates  a  yield  or  1  to  2  bushels  per  acre.  If  the  heads 
which  are  turning  brown  show  less  than  20  seeds  to  the  head,  it  will 
usuaUy  be  better  to  cut  the  crop  for  hay  even  though  it  is  a  httle  too 
late  for  the  best  quahty  of  hay. 

HABVESTINa  THE   BED   CLOVEB   SEED   CBOP. 

Under  normal  conditions  the  stand  of  red  clover  should  be  cut  when 
the  heads  have  turned  dark  brown  and  most  of  the  seeds  have 
reached  the  dough  stage.  If  left  much  later  than  this  stage  the  heads 
become  brittle  and  break  off  in  the  process  of  harvesting.  On  the 
other  hand,  it  is  inadvisable  to  cut  the  clover  when  the  seeds  are  in  the 
soft  dough  stage,  expecting  them  to  ripen  after  cutting,  as  fight,  shriv- 
eled seed  is  fikely  to  result.  If  the  clover  is  a  Uttle  overripe,  the  loss 
of  heads  may  be  materiaUy  reduced  by  cutting  early  in  the  morning 
or  in  the  evening,  when  the  straw  is  less  brittle  by  reason  of  the  dew. 
The  red  clover  sliould  be  cut  as  high  as  possible,  as  this  wiU  enable 
thrasliing  to  be  done  with  less  trouble  from  the  straw.  Headers 
similar  to  or  identical  with  the  grain  headers  are  sometimes  used. 
(Fig.  12.)  Many  farmers  use  a  mower  with  a  fingerlike  attachment 
belund  the  cutter  bar  for  bunching  the  clover  behind  the  wheels,  so  as 
to  be  out  of  the  way  of  the  tramplmg  of  the  horses  on  the  next  round. 
Another  buncher  is  tripped  by  the  foot,  the  guide  rods  pushing  the 
hay  partly  to  one  side  before  the  buncher  is  tripped.  In  the  absence 
of  such  an  arrangement,  the  ordinarv  mower  may  be  foUowed  by  men 
wlio  remove  with  barley  forks  the  clover  from  the  path  of  the  mower 
and  horses.  An  old-fashioned  self-rake  reaper  is  probably  as  satisfac- 
tory an  implement  as  can  be  used.  In  many  cases,  however,  no  spe- 
cial devices  are  used  to  prevent  injury  by  the  mowing-machine  wheels 
and  the  trampUng  of  the  horses. 

The  bunches  left  beliind  the  mower  may  be  aUowed  to  remain  as 
they  are  or  may  be  piled  two  or  three  together.  The  cocks  must  be 
watched  in  rainy  weather.  If  they  become  moist,  the  seed  is  apt  to 
sprout.  It  must  be  remembered  that  the  less  handling  the  clover  is 
given  the  less  wiU  be  the  loss  of  seed  from  shattering.  Danger  of  the 
seed  sprouting  is  incurred  if  the  clover  continues  damp,  but  huU- 
ing  is  greatly  f acifitatod  if  the  clover  is  alternately  somewnat  wet  and 


dry.  It  usually  requires  at  least  four  days  to  properly  cure  for  liuU- 
ing,  although  two  weeks  or  more  may  intervene  between  cutting  and 
himing.  It  is  the  common  practice  to  hull  directly  from  the  field,  as 
hulling  from  a  stack  or  bam  calls  for  extra  liandUng  with  attendant 
loss  of  seed.  On  the  other  hand,  a  heavy  seed  crop  may  often  be  put 
under  cover  to  advantage,  especiallv  if  the  season  be  rainy-  It  is 
the  usual  custom  to  hull  the  seed  with  a  special  red  clover  huller.  In 
principle  this  machine  acts  as  an  ordinary  grain  thrashing  machine 
in  removing  and  breaking  up  the  heads,  which  are  then  passed  under- 
neath the  cylinder  where  the  indiviiluat  clover  seed  pods  with  the 
inclosed  seeds  are  rubbed  out  by  rasps  or  other  special  devices.  (Fig, 
13.)  The  huller  will  not  do  good  work  when  tlie  clover  is  at  all  damp 
even  from  <lew;  hence  six  liours  is  usually  found  to  be  a  good  day  s 
run  when  hulling  from  the  field.  A  grain  thrasher  with  a  clover 
attachment  is  sometimes  used,  but  this  is  less  satisfactory  because  it 


b  often  necessary  to  run  the  material  through  twice.  A  further  dis- 
advantage is  that  the  thrashing  machine  is  likely  to  be  required  for 
grain  thrashing  at  the  time  the  red  clover  should  be  hulled. 

UrrLIZATION  OF   CLOVBR    STRAW. 

The  clover  straw  after  the  seed  has  been  removed  from  it  is  too 
coarse  and  unpalatable  to  be  of  much  value  as  feed,  though  slieep  and 
cattle  will  pick  it  over  during  the  winter.  It  may  be  scattered  back 
on  the  fielJ  with  good  effect  on  the  land.  The  chaff  may  also  be  used 
as  an  absorbent  of  liquid  in  stables.  It  is  an  excellent  plan  to  apply 
the  clover  straw  and  chaff  to  thin  spots  in  the  fields  which  are  to  be 
in  clover  the  succeeding  year.  This  method  materially  improves  the 
inoculation  and  tends  to  increase  the  productivity  of  the  clover  and 
other  crops. 

If  the  clover  is  cut  for  seed  and  cured  without  having  been  rained 
upon,  the  straw  has  some  feeding  value,  but  such  mstances  are 
unusual. 
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BBLATION   OF    POLLINIZINa    INSECTS   TO   THE    PRODTJCTION  OP 

BED  CLOVEB   SEED. 

Numerous  experiments  have  shown  that  if  the  heads  of  red  clover 
are  bagged  to  exclude  insects  little  or  no  seed  is  produced,  indicating 
that  without  external  assistance  of  some  kind  the  red  clover  plant  is 
unable  to  set  seed.  It  is  not  necessarily  sterile  to  its  own  pollen,  as 
experiments  have  shown  that  if  the  flower^s  own  pollen  be  rubbed  into 
the  stigma,  imitating  the  action  of  a  bumblebee  in  visiting  the  plant, 
seed  wul  be  produced.  Under  field  conditions,  however,  it  is  necessary 
to  rely  upon  the  visits  of  insects  for  the  successful  setting  of  the  seed 
crop.  Machines  are  being  experimented  with  which  imitate  the 
action  of  the  bumblebee  and  which  may  eventually  place  the  seed 
crop  upon  a  more  certain  basis,  as  at  present  the  absence  of  suitable 

Eollinizing  insects  usually  reduces  the  crop  of  clover  seed.  Bumble- 
ees  are  commonly  supposed  to  be  the  most  efficient  agencies  in  the 
poUinization  of  red  clover.  When  the  bee  alights  on  the  clover  head, 
its  weight  presses  down  upon  the  keel,  forcing  out  the  stigma  (female) 
which  becomes  dusted  with  the  pollen  (male)  that  is  already  adhering 
to  the  under  surface  of  the  bee.  It  is  probable  that  in  a  majority  of 
cases  it  is  pollen  from  some  other  red  clover  plant  which  is  brought 
into  contact  with  the  stigma  and  in  this  way  cross-poUinization 
seems  to  be  the  rule. 

VARIETIES   OF   BED    CLOVER. 

There  are  a  number  of  varieties  of  red  clover,  each  more  or  less 
adapted  to  some  special  purpose  or  to  certain  sections. 

Ordinary  red  clover. — ^Red  clover  (Trifolium  pratense)  is  the 
most  important  member  of  the  group  or  true  clovers,  although 
there  are  other  important  varieties  and  spepes.  Under  condi- 
tions where  red  clover  succeeds  it  is  the  best  general-purpose 
clover.  It  will  usually  produce  both  a  crop  of  hay  and  a  succeeding 
crop  of  seed  in  the  same  season.  It  has  the  further  advantage  of 
succeeding  under  ordinary  conditions  when  seeded  in  connection 
with  a  grain  crop,  thus  calling  for  very  httle  extra  labor  when  it  is 
desired  to  estabhsh  a  stand  on  the  farm. 

Mammoth  clover. — ^Mammoth  clover,  also  known  as  Sapling  clover, 
Pea  Vine  clover.  Bull  clover,  and  Perennial  clover,  is  only  a  form  of 
the  ordinary  red  clover  and  is  not  sufficiently  distinct  botanically  from 
Trifolium  pratense,  the  ordinarv  red  clover,  to  receive  a  botanical 
varietal  name.  It  is  not  the  zigzag  clover^^  of  northern  Europe, 
known  as  Trifolium  medium,  which  latter  name  has  often  been  mis- 
apphed  to  Mammoth  clover.  Mammoth  clover  is  about  two  weeks 
later  in  maturing  than  the  ordinary  red,  and  it  is  partly  owinff  to  this 
fact  that  it  is  impracticable  to  harvest  both  a  hay  crop  and  a  seed 
crop  the  same  season.  Mammoth  clover  is  useful  in  seeding  with 
timothy  for  hay,  because  it  and  the  timothy  bloom  at  the  same  time, 
whereas  ordinary  red  clover  blooms  too  early  for  the  best  results  in 
cutting  the  timothy.  The  large  size  of  Mammoth  clover  plants  makes 
them  of  shghtly  greater  value  as  a  soil  improver,  and  in  addition  the 
seed  yield  is  usually  larger.  The  one  crop  of  Mammoth  clover  is 
somewhat  less  than  the  two  crops  of  ordinary  red  clover,  but  may  be 
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more  economical  owing  to  the  greater  cost  of  harvesting  two  crops 
of  the  ordinary  clover.  On  low  ground  the  stems  of  Mammoth  clover 
are  apt  to  become  somewhat  woody.  It  ctows  less  rank  on  poor 
soils,  where  it  is  ordinarily  grown,  rather  tnan  on  the  heavier  soils. 
Furthermore,  on  the  poorer  soils  it  is  excellent  as  a  seed-producing 
crop,  being  used  in  a  rotation  of  com,  grain,  and  clover,  each  one 
year;  the  Mammoth  clover  is  allowed  to  stand  for  seed  and  no 
attempt  is  made  to  utilize  the  hay  other  than  for  returning  fertility 
to  the  land.  The  variation  in  the  time  of  maturity  of  this  clover 
enables  it  to  avoid  many  of  the  insect  pests  which  greatly  injure  the 
fields  of  ordinary  clover.  This  item  is  important  in  reducing  the 
injury  from  many  of  the  insects  which  play  havoc  with  the  successful 

£  reduction  of  seed  of  the  ordinary  red  clover.  The  seed  of  the 
[ammoth  clover  is  sUghtlv  larger  than  and  is  reconunended  above 
either  the  ordinary  or  alsike  on  poor  sandy  lands  in  the  North.  If 
grown  for  hay  it  should  be  cut  when  in  early  bloom,  rather  than  when 
past  bloom,  on  account  of  the  tendency  of  the  stems  to  become 
woody.  In  the  northern  part  of  the  tier  of  Northern  States  where 
only  one  crop  of  ordinary  clover  is  possible  Manunoth  clover  is  usually 
preferred  on  account  of  its  higher  yield. 

Bnssian  red  clovers. — ^Most  of  the  red  clover  grown  in  Russia  is 
without  the  hairs  which  are  usually  present  on  the  stems  and  leaves 
of  both  the  ordinary  red  and  Manmioth  clovers.  This  smoothness  is 
apparently  a  distinct  advantage  because  the  hay  is  rendered  much 
less  dusty.  These  clovers  do  not  appear  to  be  so  well  adapted  to 
growth  farther  south  and  they  are  quite  as  late  in  maturing  as  the 
Alammoth  clover.  The  first  cutting  in  the  Northern  States  will 
usually  exceed  the  ordinary  variety,  but  hke  the  Mammoth  clover  it 
produces  Uttle  or  no  second  crop.  Seed  of  these  Russian  clovers  is 
not  usually  available  on  the  market. 

Special  forms  of  red  clover. — In  addition  to  the  three  varieties  of 
red  clover  already  mentioned  certain  disease-resistant  strains  are 
being  developed  which  mav  prove  of  material  value  in  overcoming 
some  of  the  nandicaps  under  which  red  clover  labors  where  diseases 
are  present  which  hinder  its  growth;  but  these  strains  are  produced 
to  such  a  limited  extent  that  the  seed  is  not  yet  on  the  market  in 
commercial  quantities.  PreUminary  results  with  these  strains  sug- 
gest the  possibiUty  of  developing  certain  forms  of  red  clover  adapted 
to  the  pecuUar  conditions  which  are  present  in  many  sections  of  the 
country. 

OTHEB  SPECIES  OF  CLOVEB  COMPABED  WITH  BED  CLOVEB. 

TKUE   CLOVEBS. 

White  clover. — The  low-growing,  shallow-rooted  white  clover 
( Trifolium  repens)  is  adapted  only  for  pasturage,  as  it  does  not  attain 
sufficient  height  to  be  mown  for  hay.  The  seed  crop  matures  in 
July  and  August  in  the  Northern  States.  Yields  of  seed  vary  from 
2  to  6  bushels  per  acre,  and  the  price  is  about  the  same  per  bushel  as 
that  of  red  clover.  A  2-year  rotation  of  barley  one  year  followed  by 
white  clover  for  seed  the  second  is  common  in  central-eastern  Wis- 
consin. Elsewhere  it  is  usually  seeded  in  a  mixture  with  bluegrass 
and  rarely  if  ever  causes  bloat  as  red  clover  is  apt  to  do. 
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Giant  White  or  Ladino  clover. — ^A  tall-growing  variety  of  white 
clover  {Trifolium  reverts  var.  lata),  first  experimented  with  in  this 
country  by  the  North  Carolina  experiment  station,  was  procured  in 
Italy  and  may  be  imported  thence  in  limited  quantities.  It  grows 
several  times  taller  than  the  ordinary  white  clover  but  not  so  tall  as 
either  the  alsike  or  the  ordinary  red  clover.  It  furnishes  an  excellent 
yield  of  good  pasturage  and  makes  sufficient  growth  to  be  cut  for 
hay.  The  stems  grow  prostrate  and  only  the  elongated  leafstalks 
and  leaves  are  used  for  hay,  which  is  a  very  nutritious  feed  but  is 
somewhat  hard  to  cure. 

Alsike  clover. — ^Intermediate  in  general  appearance  between  the 
white  and  red  clovers,  and  erroneously  supposed  to  be  a  hybrid 
between  the  two,  is  alsike  clover  (Trifolium  hybridum),  also  called 
Swedish  clover.  Alsike  is  especially  adapted  to  wet  soils  and  also 
to  soils  which  are  too  low  in  humus  to  grow  red  clover  to  advantage. 
Seed  mav  be  taken  from  the  first  crop,  although  an  early  clipping 
(especially  if  the  spring  is  unusually  wet)  will  usually  Y-esult  m  a 
better  crop  of  seed.  The  blooms  are  excellent  as  honey  producers. 
In  comparison  with  red  clover,  which  lasts  only  two  years,  the  alsike 
lasts  for  three  to  five  years  or  even  longer.  The  seed  is  much  smaller 
and  4  to  8  pounds  per  acre  is  an  ample  seeding.  The  hay  is  some- 
what richer  pound  for  pound  than  the  ordinary  red  clover,  but  only 
one  crop  is  procurable  and  this  is  not  generally  as  heavy  as  even  the 
first  crop  usually  produced  by  the  ordmary  red  clover.  It  is  hardier 
than  eitner  the  Mammoth  or  ordinary  clover,  but  lodges  worse  than 
either.  For  this  reason  it  is  usually  best  to  seed  it  in  mixture  either 
with  ordinary  red  clover  or  with  orchard  grass  to  prevent  its  lodging. 
In  some  sections  where  red  clover  is  no  longer  grown  successfully  the 
farmers  have  been  forced  to  adopt  the  alsike.  The  continuous  use 
of  pure  alsike  clover  either  as  pasture  or  as  hay  has  a  tendency  to 
produce  sores  on  both  horses  and  mules. 

Crimson  clover. — Crimson  clover  (Trifolium  incamatum)  is 
especially  adapted  as  a  cover  crop  and  for  green  manure  in  the  Atlantic 
States.  It  is  easily  recognized  by  its  scarlet  blooms.  It  is  seeded  in 
August  either  alone  or  m  corn.  Its  special  advantage  lies  in  that 
its  autumn,  winter,  and  early-spring  growth  is  sufficient  so  that  it 
may  be  turned  under  in  the  sprmg  following  the  seedii^  in  time  for 
another  crop,  such  as  com  or  even  cotton,  in  the  South  Atlantic  States. 
It  is  also  valuable  for  pasturing,  soiling,  or  for  ensilage,  coming  at  a 
time  when  other  green  feed  is  scarce.  One  disadvantage  in  feeding 
the  hay  if  cut  when  overripe  is  the  tendency  of  the  hairs,  which  are 
numerous  on  parts  of  the  plant,  to  form  hair  balls  in  the  alimentary 
tract  of  horses. 

Shaftal  clover. — Shaftal  clover  {Trifolium  suaveolens)  has  recently 
been  obtained  from  Persia  and  is  not  yet  on  the  market  in  conmiercial 
quantities.  It  is  usually  seeded  in  tne  fall  and  is  somewhat  sirhilar 
to  crimson  clover  in  its  requirements  and  growth.  The  seed  is  as 
yet  veiy  expensive.  Moreover  it  lodges  badly  and  is  difficult  to 
cure.  These  disadvantages  handicap  its  more  extensive  production. 
Ordinarily  this  clover  is  a  winter  annual,  maturing  seed  and  dying 
the  first  summer  after  seeding;  but  a  perennial  strain  is  reported  as 
growing  in  northern  India. 
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SO-CALLED  CLOVEBS. 

Sweet  clover. — Sweet  clover  {MdUotus  alba)  is  often  regarded  as 
of  little  or  no  value  as  a  forage  crop  on  account  of  its  bitter  taste; 
but  stock  may  acquire  a  taste  for  it,  and  then  it  proves  a  very  satis- 
factory feed.  It  will  grow  on  clay  hills,  on  sandy  stretches  in  the 
clover  section,  and  also  makes  a  satisfactory  growth  in  sections 
where  it  is  too  dry  to  grow  red  clover.  It  is  a  biennial,  living  only  two 
years,  being  similar  in  this  respect  to  red  clover.  A  permanent  stand 
may  be  maintained  by  dividing  the  pasture  and  alternately  grazing 
ana  mowing  the  two  halves. 

Lespedeza,  or  Japan  clover. — ^Lespedeza  (Lespedeza  striata)  is  dis- 
tinctly a  southern  plant  and  makes  very  small  growth  north  of  the 
latitude  of  Virginia.  In  the  extreme  Southern  States  it  makes  a  growth 
comparable  with  the  true  clovers  and  is  a  usef  id  plant  to  supplementihe 
winter-CTOwing  clovers  which  do  not  thrive  in  tne  hot  summer  mointts 
as  does  lespedeza.* 

Mexican  clover. — ^Mexican  clover  {Richardsonia  scahra)  is  nol  a 
true  clover  nor  even  a  legimie.  It  occurs  principaUy  along  the  Gulf 
coast  in  the  Southern  States.  It  grows  spontaneously  after  culti- 
vated crops  are  removed,  being  usuaUy  associated  with  crab-grass. 
The  seed  is  not  usually  on  the  market. 

ElfEMIES    OF   BED   CLOVEB. 

The  principal  enemies  of  red  clover  are  insects,  fimgous  diseases, 
and  weeds.  Occasionally  burrowing  rodents,  such  as  mice  and 
gophers,  do  some  damage,  usuaUy  not  at  all  serious.  Of  the  enemies 
just  mentioned  the  insect  pests  are  usually  more  troublesome  than 
either  the  fungous  diseases  or  weeds. 

INSECT   ENEMIES. 

Red  clover  is  affected  by  a  number  of  insects  which  at  one  time  or 
another  during  its  existence  tend  to  destroy  the  life  of  the  plant. 
Many  insects  reed  to  a  greater  or  less  extent  on  the  red  clover  plant, 
but  comparatively  few  of  them  do  enough  material  harm  to  affect 
seriously  the  production  of  clover  over  extended  areas.  For  a  full 
discussion  of  the  enemies  of  red  clover  the  reader  is  referred  to  the 
publications  of  the  Bureau  of  Entomology  of  the  United  States  De- 

Eartment  of  Agriculture;'  and  also  to  the  bulletins  on  this  topic  issued 
y  most  of  the  experiment  stations  in  the  clover-growing  States. 

The  clover  root-borer. — For  over  30  years  the  clover  root-borer 
{HyUistinus  obscurus  Marsh)  has  done  an  immense  amount  of  damage 
in  the  clover-producing  States  east  of  the  Mississippi  River.  This 
insect  is  especiaUy  destructive  in  Ohio,  Indiana,  ana  southern  Michi- 
gan. At  one  time  this  pest  threatened  the  entire  clover-growing 
mdustry  of  Michigan.  Tne  beetle  has  a  hard  body  about  one-sixth 
of  an  inch  in  length  (fig.  14),  and  its  color  is  dark  brown.  It  is 
perhaps  best  recognized  by  the  effect  of  the  larva  (fig.  15)  on  the 

1  See  Fanners'  BalleUn  441,  entitled  "Lespedeza,  or  Japan  Clover/*  by  A.  D.  McNair  and  W.  B. 
ICerder. 

*  Circular  60,  Some  Insects  AiTectine  the  Production  of  Red  Clover  Seed;  Circular  119,  The  Clover  Root- 
borer;  BuUetin  85,  pt.  1,  The  Lesser  Clover-leaf  Weevil;  Bulletin  85,  pt.  3,  The  Clover-root  Curculio. 
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root  of  the  plant,  which  ia  shown  in  the  accompanying  illustra- 
tion (Bg.  16).     These  insects  do  not  materially  damage  the  stand  of 
clover  until  the  summer  of  the  secon<l  year,  because  the  roots  must 
reach  a  considerable  size  before  they  are  capable  of  harboring  the 
beetles.     It  is  the  larvie  rather  than  the  adult  insects  which  work  the 
actual  destruction  of  the  roots  of  the  red  clover.     The  only  preventive 
measure  yet  tried  is  to  turn  down  the  clover  stubble  as  soon  as  the  hay 
crop  is  removed.     At  this  time  the  root-borers  are  in  an  immature 
stage  and  deprived  of 
their  food  must  perish  as 
they  can  not  migrate.  If 
this  plowing  is  delayed 
untillater  in  the  fall  the 
larvse  will  have  devel- 
oped to  the  pupie  and 
adults  and  the  plowing 
will  have  little   if  any 
effect  upon  them. 

The  clover-seed  chal- 

cia  fiy. — A  little  black 

wasplike  insect  (fig.  17) 

about  the  size  of  the  red 

Fio.  n.-The  adiHt  insri-i  ot  cloverseed,knownaa  the 

mM^i^^^Til'linC  clover-seed    chalcis    fly 

fllwrepreaenlatlonlsshown  (Bruchophogus  funehns 

""'"'^'"'  How.),  may  frequently 

be  seen  emerging  from  a 
recently  thrashed  cropof 
this  seed.  At  present 
this  insect  is  one  of  the 
worst  clover  p^ts  in  the 
United  States,  being 
largely  responsible  for 
many  of  the  low  yields 
of  clover  seed.  The 
eggs  are  laid  in  the 
newly  developed  seed 
before  it  is  entirely  hard- 
ened ;  the  larva  tnen  de- 
velops within  the  seed 

M".,.    ...... i...™o    ■.-....•.  which   it   eats    entirely 

Xbf  liiaocl  does  most  clarnajtf        Fii^.  IG,— riover  root,  showinfr     aWay     before     emerging 

"tossed.''"'"'"'''  "''''  ui'n^"(si'iKhify  fni^^fd^*"  as_  the  adult  (fig.  18). 
It  is  probable  that  light 
early  pasturing  or  cUpping  of  the  first  growth  in  the  spring  will 
matenally  reduce  the  danger  from  this  pe.st;  by  bringing  on  the  seed 
crop  later  than  usual  the  destructive  work  or  the  insects  may  be 
largely  prevented. 

The  clover-flower  midge. — Damage  to  the  clover  plant  by  the  clover- 
flower  midge  (Dasyneura  hijuminicola  Lintn.)  is  occasioned  by  tbe 
maj^gots  (fig.  19),  which  develop  in  the  florets  and  prevent  them  from 
setting  seed.  Even  the  flower  is  injured  (fig.  20)  in  its  development 
so  that  the  entire  field  may  take  on  a  different  a.spect  when  suffering 
from  the  serious  ravages  of  this  pest.     (Fig.  21.)     This  small  insect 
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is  a  near  relative  of  the  wheat  midge.     It  may  be  controlled  by  cutting 

the  hay  quite  early,  as  this  will  destroy  the  larvte  of  the  midge 

before  they  have  had  time  to  develop  into  the  other  stages.     By  the 

time  the  second  or  fall  broo<l  of  the  midges  appears  the  blooms  of  the 

second  ciop  have  become  too  far  advanced  for  the  midges  to  work  in 

them.     A  second  method  may  be  applied  where  timotny  and  clover 

arc  grown  together.     The 

meadows  may  be  pastured 

lightly    or    they    may   be 

cupped  back  with  a  mower 

set  nigh.     This  brings  the 

bloomingof  the  subsequent 

crop  of  clover  too  late  for 

tiie  destructive  work  of  the 

midge. 

Tie  clover-hay  worm. — 
The  larva  of  the  clover-hay 
worm  (Jlypsopyffia  cosUilis 
Fab.)  works  m  stacked  or 
stored  clover  hay.  It  dam- 
ages the  hay  quite  as  much 
by  the  silver  web  and  par-     P'^  "■~f''^'^V?^S^  "",*  cioverwed  chsici*  87  (b™^ 

,y,         ,  _       i-,1     "^  ptufui  lumhra).    The  wings  are  ordinarily  cLomely  lolded 

ticlesof  excrement  it  leaves  Biong  ihc  iwct, 
beliind  as  in  actually  eat- 
ing the  hay.  It  usually  attacks  the  bottom  of  the  clover  stack  or 
mow  and  such  hay  is  usually  refused  by  horses  or  cattle.  This  larva 
develops  into  a  small  brown  moth.  Tliis  insect  is  best  controlled  by 
burning  any  clover  hay  wliich  is  affected  with  it  and  by  carefully 
cleaning  out  the  ol<l  clover  hay  before  the  new  crop  is  stored.  If  the 
hay  is  stacked  outside  and  the  stacks  are  raised 
above  the  ground,  as  on  a  foundation  of  logs, 
the  injury  by  this  insect  may  be  materially 
reduced.  The  salting  of  the  hay,  especially  at 
the  bottom  of  the  stack,  or  mow,  acts  as  a  deter- 
rent to  these  worms. 

The  clover*leBf  weevil. — ^Among  the  enemies 
of  red  clover  is  the  clover-leaf  weevil  {Pbyto- 
nomuspunctatus  F&h.).  (Fig.  22.)  Thelarvie 
hatch  in  late  fall  and  become  full  grown  in  May 
and  the  adults  appear  in  July  and  August. 
This  insect  was  rormerlv  especially  trouble- 
some in  Michigan  until  a  fungous  enemy  of  the 
Fio.  is.-skeuii  showing  tbe    Inrva;  developed  to  a  sufficient  extent  to  hold 

eUcctol  Ihedovcr-sMchal-      \t   ij,   chivW 
rls8y:cal)'i(a),swdcaiHiile      '^  "*  ClietK. 

(fc), and  seeds  (c'andrfj.  At  One  important  effect  of  the  clover-leaf  weevil 
In  tiie^liTem^ng.  ""°  is  that  it  may  destroy  the  early  foliage.  A  httle 
later  the  clover  will  renew  its  growth  witliout 
being  permanently  affected  on  account  of  there  being  no  injury 
to  the  roots.  This  delays  the  flowering  period  until  after  the  flower 
midge  has  laid  its  eggs  and  disap|)eare4.  In  this  respect  it  is  bene- 
ficial. The  temporary  destruction  of  the  early  foliage  will  sometimes 
lead  the  farmer  to  tliink  his  clover  field  has  been  killpd  and  he  will  plow 
up  the  stand,  when  really  theinjurj-  issUght  if  the  field  is  left  alone. 
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FimOOTTS   DIBBASBS   OF   RED    CLOVER. 

All  the  clovers  are  comparatively  free  from  the  plant  i 
which  so  frequently  prove  disastrous  to  other  crops;  but  in  certain 
sections  some  of  these  diseases  have  proved  serious,  even  to  the  prac- 
tical elimination  of  suc- 
cessful stands. 

A  number  of  diseases  at- 
tack principally  the  leaves 
of  the  red  clover  plant, 
forminglargeorsmall  spots 
of  various  appearances. 
The  clover  leaf-spot  {Pseu- 
dopezisa  trvfolii)  appears  as 
a  multitude  of  small  black 
specks  on  the  leaves.  The 
clover  rust  ( Uroniyces  tri- 
folii  or  V.  etriatus)  shows  aa 
small  reddish-brown  spots 
on  the  leaves.  The  pow- 
dery mildew  {Krystphe 
polygoni)  develops  a  wnit- 
isix  mass  somewhat  like  a 
cobweb  across  the  surface 
'"ti>«t^^iu'^^^T  'Iffh^'e'iSv^'Zld'thrZ^I^    of  the  leaves,  and  close  in- 

j.M««reasasniaUredobjB0tBbiratOQMweltUiolttninc6m     speCtioB    shoWS    the    pres- 
ence of  small  black  bodies 
within  the  meshes.     None  of   these  leaf  diseases   is   usually   very 
serious  an<l  when  the  plants  are  growing  vigorously  they  are  usually 
able  to  thrive  in  sjiite  of  the  presence  of  the  fungous  diseases. 

Root-rot  (Rhizoctonia  violacea)  occasionally  proves  destructive  to 
the  roots  of  the  clover  plant.  Stem-rot  (Sclerotinia  trifolionim) 
attacks  the  stems 
and  is  characterized 
by  the  presence  of 
hard,  dark  masses  of 
fungous  tissue. 

The  disease  known 
as  clover  anthrac- 
nose  (CoUetotrichum 
tri/olii)  has  been  ob- 
served in  a  number 
of  States,  but  its 
ravages  have  been 
observed  to  be  es- 
pecially disastrous 
only  m  Tennessee, 
where,  owing  to  its 
prevalence,  tnc  seed- 
ing of  red  clover  is 
said  to  have  been 
practically  given  up.  The  disease  is  first  manifested  by  a  series  of 
small  purple  patches  which  spread  on  the  stem,  until  if  at  all  badly 
affected,  it  is  completely  encircled,  causing  the  death  of  the  plant. 


_..   ..      Clover  heaiifl, 

19  partly  anofled,  and  ttio  hoad 
diairoyed  by  this  Insect. 


the  elTccts  al  Ibe  rlaver-DDwer  mid^. 
la  unaffected,  the  mlddlr  bead 
the  right  sbawii  all  the  Dawrn 
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The  only  known  direct  remedy  is  in  the  development  of  strains  resist- 
ant to  the  disease.  Considerable  progress  has  been  made  along  this 
line  by  the  Tennessee  experiment  station. 

WEEDS. 

The  seeds  of  the  weeds  which  are  commonly  found  in  red  clover 
are  shown  in  figure  5  (p.  10).  From  the  standpoint  of  the  clover  plant 
itself  buckhora,  foxtail,  and  crab-grass  probably  form  the  worst  weeds 
with  which  the  cloverplant  must  contend.  Preventive  measures  alone 
are  ordinarily  practicable,  as  eradication  is  too  expensive  except  in 
the  case  of  especially  dangerous  weeds  or  weeds  large  enough  to  be 
readily  removed  just  before  they  mature  their  seed  crop.  Thistles  and 
wild  carrot  plants  should  be  thus  removed. 

Dodder  is  one  of  the  worst  weeds  so  far  as  red  clover  is  concerned. 
The  accompanying  illustration  (fig,  23)  indicates  the  general  appear- 
ance of  the  yellow  threadlike  vines  which  attach  themselves  to  tlie 
clover  plant.  The  dodder  seeds  germinate 
in  the  ground  shortly  after  the  clover  seeds 
sprout.  The  yellow,  threadlike  stem  of  the 
(fodder  soon  firmly  attaches  itself  to  the 
young  clover  plant,  after  which  the  stem 
connecting  it  with  the  ground  withers  away. 
TTie  dodder  lives  thereafter  entirely  on  the 
clover  plant.  Dodder  is  verv  difficult  to 
eradicate  when  once  established,  and  for 
this  reason  great  care  should  be  taken  to 
avoid  introducing  it  with  the  red  clover  at 
seeding  time.'  Close  grazing  has  been 
recommended  as  being  effective  in  holding 
dodder  in  check.     If  it  appears  in  isolated 

spots  through  the  field,  it  is  advisable  to  cut       Pia.  21.— Sblch  showing  tbeeSerl  or 

tne  affected  areas  as  low  as  possible  and      vwiSri'ovMZw"4''^iS?e'r''™ro'i't 
remove    all   cut  material    from  the  field.       <;>:!?,*':_. 
Destroying  the   dodder  by  burning  with 
different  inflammable  materials  ha^  occa- 
sionally proved  successful,  but  it  is  apt  to  be  more  expensive  than 
the  close  cutting  and  removal  of  the  affected  plants. 

CIOVEB- SICKNESS. 

Some  confusion  exists  regardii^  the  nature  of  clover-sickness,  a 
term  which  appears  to  have  been  applied  to  a  great  many  different 
causes  of  clover  failure.  In  Europe  this  term  ia  used  to  designate 
the  condition  of  the  land  when  it  fails  to  grow  continuous  crops  of 
clover  but  which  will  again  grow  successful  crops  after  an  interval  of 
five  to  eight  years.  Such  a  condition  would  appear  to  be  due  either 
to  the  exhaustion  of  some  particular  element  of  fertility  required  by 
the  clover,  which  would  again  become  gradually  stored  up  in  the  sod 
during  the  years  when  no  clover  was  grown,  or  to  the  presence  of 
some  deleterious  substance  left  in  the  soil  by  tlie  clover  plants,  wliich 
is  gradually  eliminated  from  the  surface  layers  of  the  soil. 

'Sttrumtn-  Bulletin  30G,  rotllled  "Doddfr  In  Krtattop  to  Farm  S««l>:." 
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Many  sections  in  this  country  no  longer  grow  clover  as  easily  as  it 
was  formerly  grown.  Observations  indicate  that  this  failure  to  pro- 
duce successful  stands  of  clover  is  not  due  to  any  one  particular  cause 
but  rather  to  a  number  of  different  causes,  anyone  or  any  combination 
of  which  may  react  very  unfavorably  on  the  stand  of  clover.  In  some 
sections  the  cause  of  the  frequently  noted  failures  with  clover  has 
been  specifically  determined.  In  Teimessee  the  presence  of  the 
clover  antliracnose  disease  appears  to  be  the  principal  feature  in 
working  against  the  production  of  tJiis  crop.  In  Illinois  the  lack  of 
pliosphorus  and  lime  in  the  soil  (often  in  connection  witJi  lack 
of  proper  drainage)  has  been  pointed  out  as  a  predisposing  cause  of 
failure  to  set  stands  of  red  clover.  In  West  Virginia  tlie  presence 
of  nematodes  on  the  roots  ha-s  been  observed  to  react  unfavorably  on 

the  stands.  In 
other  sections  fail- 
ures have  been 
shown  to  be  due  to 
lack  of  sufiicient 
quantities  of  lime 
in  the  soil,  A  pri- 
mary cause  of  clo- 
ver failure  which  is 
coming  more   and 

(more  to  be  lecog- 
nized  lies  in  the 
depletion  of  the 
original  humus 
supply  in  the  soil 
by  repeated  crop- 
pmgs  and  insuffi- 
cient return  to  the 
soil  by  means  of 
manure  and  other 
ve^tative  matter. 
This  depletion  of 
the  humus  makes 
the  soil  nonreten- 

^l'^iST''^M''""-'^^'''"*i''"k^^■■■'''^^*'''"'*l'^'"*Y'™™°"■  '■'^^  *^^  moisture  in 
or  je33  fn'ar^j'r  (A jsptM  Kih'huo-.)'  ' '' ""  ""  "'"''  "'  '^"  "'"'^  time  of  drought,  re- 
ducing the  growth 
of  the  clover  plants  and  rendering  them  more  liable  to  tne  attacks  of 
any  diseases  to  which  they  may  happen  to  be  subject.  In  severe 
drought  or  unfavorable  winter  weather  this  is  apt  to  prove  more  dis- 
astrous to  the  stand  than  if  the  plants  were  in  the  vigorous  conditions 
rendered  possible  by  a  soil  well  filled  with  humus.  It  is  for  this  rea- 
son that  seeding  in  the  s]>ring  with  a  nurse  croj)  has  so  often  failed 
witliin  recent  years.  The  lack  of  humus  in  the  ground  not  only  pre- 
vents the  clover  plants  from  making  their  best  growth  but  also  renders 
the  ground  hard  and  unretentive  of  moisture,  especially  when  the  grain 
crop  is  removed.  Tlie  weakened  clover  plants  are  in  no  condition  to 
withstand  thesuddenremovalofthenurse  crop  and  frequentlysuccumb. 
The  methods  outlined  under  "  Need  of  experiments  with  red  clover" 
(p.  20)  will  indicate  whether  or  not  it  ia  possible  to  overcome  the 


apparent  inability  of  the  soil  longer  to  produce  paying  stands  of  red 
clover.  It  is  probable  that  there  are  very  few  so-called  clover-sick 
sections  where  clover  will  not  succeed  if  the  ground  is  well  supplied 


Fia.  23.— Field  dodder  on  st 


with  lime  and  enriched  with  suitable  manure  or  humus  in  some  form. 
This  is  especially  true  if  the  clover  is  seeded  alone,  thus  avoiding  the 
injurious  effect  of  the  nurse  crop,  especially  in  regard  to  shading  and 
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the  drying  out  of  the  soil.  It  will  thus  be  seen  that  at  least  most  of 
the  so-caUed  clover-sick  lands  really  only  lack  one  or  more  of  the 
essential  soil  constituents  to  bring  them  into  the  proper  condition 
forproducing  successful  stands  of  clover  and  other  crops. 

Tne  failure  of  clover  to  produce  satisfactory  stands  should  be  taken 
as  a  warning  that  sometning  is  wrong  with  the  system  of  farming 
operations  and  that  it  vrill  only  be  a  question  of  time  when  other 
crops  will  no  longer  continue  to  give  satisfactory  returns.     Many  of 
-.:  the  unproductive  farms  of  the  northeastern  part  of  the  United  States 
%  date  the  beginning  of  their  downfall  from  the  inability  of  the  soil  to 
:?;  raise  the  accustomed  crops  of  clover.     This  condition  is  being  met 
with  to  an  increasing  extent  farther  west,  and  its  importance  is  one 
that  justifies  the  most  serious  attention  on  the  part  of  all  interested 
in  the  permanent  agricultural  prosperity  of  the  country.     It  is  prob- 
able that  with  the  maintaining  or  better  soil  conditions  as  regards 
fertiUzers — especially  humus,  phosphoric  acid,  and  lime — in  practi- 
cally all  sections  the  growth  of  clover  will  be  vigorous  enough  to 
withstand  the  other  enemies  which  have  been  cited  as  producmg  a 
disastrous  effect  upon  the  stands  of  clover. 

BESTOBING  CLOVEB  TO  ITS  PBOPEB  PLACE  IIT  BOTATIOITS. 

Ultimate  failure  of  the  usnal  method. — ^Under  natural  conditions 
the  growing  vegetation  remaining  in  place  and  rotting  gradually  fills 
up  the  soil  rather  than  depletes  it,  but  if  crop  after  crop  is  removed 
from  the  ground  much  of  the  valuable  plant  food  is  taken  away. 
The  loss  or  humus,  among  other  things,  leaves  the  ground  hard  and 
•packed.  Soils  thus  depleted  do  not  absorb  rains  readily  and  droughts 
nave  much  greater  effect  upon  them  than  upon  soils  under  natural 
conditions.  Clover  seed  sown  with  the  gram  crop  as  in  the  early 
days  on  the  surface  of  the  soils  thus  impoverished  usually  fails  to 
make  satisfactory  growth.  It  is  then  that  special  expedients  must  be 
adopted  in  order  to  retain  clover  in  the  farm  rotation. 

Among  the  expedients  which  may  be  adopted  is  the  increasing  of 
the  fertiuty  and  numus  content  of  the  soil  (1)  bv  the  application  of 
barnyard  manure,  (2)  by  the  plowing  under  of  any  green-manure 
crop  that  will  produce  sufficiently  large  growth,  or  (3)  by  such 
extreme  measures  as  the  spreading  of  straw  on  the  land  as  a  means 
of  increasing  the  humus  content.  If  the  soils  are  incUned  to  be  acid 
the  application  of  land  plaster  and  lime  will  often  react  wonderfully 
on  the  vigor  of  the  clover.^  This  fact  is  illustrated  in  figure  9.  An- 
other means  of  bringing  clover  again  into  the  rotation  is  the  seeding  of 
alsike  clover  instead  of  using  either  the  ordinary  red  or  the  Mammoth 
clover.     Alsike  will  often  grow  on  soils  no  longer  fit  for  the  successful 

frowth  of  red  clover.  The  growth  of  alsike  snould  not  ordinarily  be 
opt  up  permanently,  however,  as  its  yield  is  considerably  less  than 
that  of  the  ordinary  red  clover,  but  it  is  valuable  as  a  preliininary  crop 
to  be  used  in  connection  with  tlie  otner  means  of  restoring  the  nitro- 
gen and  humus  content  of  the  soil  and  bringing  it  back  to  the  proper 
condition  for  the  growth  of  more  valuable  strains  of  clover.  Seedmg 
the  clover  without  a  nurse  crop,  thus  giving  it  entire  possession  of  the 

«  See  Circular  22,   Bureau  of  Plant  Industry,  entitled  "  Farm  Methods  of  Applying  Land   Plaster," 
etc.,  p.  3. 
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land,  will  usually  be  attomled  with  much  better  results  than  where 
thp  rlover  is  forwd  to  share  the  land  with  a  nurse  crop. 

Top-dressia^  wheat  with  manure  for  clover. — ^Under  normal  condi- 
tions where  an  abundance  of  manure  is  properly  applied  successful 
catches  of  clover  are  obtained  with  very  little  aifficulty.  Fertilizer 
experiments  with  red  clover  have  shoH-n  the  excellent  effect  which 
even  an  ordinary  top-dressing  of  manure  will  produce.  When  the 
soil  is  ba*Uy  run  down,  manure  will  probably  do  the  most  good 
applied  as  a  top-dressing  on  the  wheat  in  which  the  clover  is  sown. 
The  experience  of  farmers  who  have  rather  heavily  top-dressed  the 
poorer  spots  on  the  fields  to  have  them  produce  the  best  crop  of  clover 
under  apparently  such  unfavorable  conditions  only  goes  to  show  the 


marked  effect  of  manure  in  proilucing  a  crop  of  red  clover.  The 
field  shown  in  figure  8  indicates  the  effect  of  a  top-dressing  of  manure 
as  compared  with  no  application  of  manure.  The  introduction  of  the 
manure  spreader  in  many  sections  has  solved  what  was  becoming 
the  serious  problem  of  the  so-called  clover-sick  lands. 

Scattering  straw  on  wheat  ground  for  clover.' — Along  the  southern 
border  of  the  corn-belt  States  (Illinois,  Indiana,  and  Ohio,  especially), 
on  the  wheat  lands  in  the  hill  sections  where  the  ground  is  becoming 
deficient  in  humus  and  clover  seeding  very  frequently  fail,  the  prac- 
tice of  scattering  straw  on  the  wheat  m  winter  and  early  spring  before 
the  seeding  of  clover  germinates  is  proving  to  be  an  important  factor 
in  obtaining  a  successful  stand  of  clover.     By  this  method  a  catch 
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of  clover  is  practically  certain  where  under  ordinary  conditions  it  is 
usually  a  failure.  In  some  sections  even  comstalli  are  used  in  this 
manner  as  a  mulch.  This  is  an  expensive  undertaking  and  is  attempted 
only  as  a  last  resort,  but  it  indicates  the  need  of  the  soil  for  hiimua  aod 
suggests  the  need  of  adding  humus  by  less  expensive  means.  In- 
stances in  these  same  sections  have  also  been  observed  where  red 
clover  is  successful  only  when  seeded  on  ground  that  has  previously 
been  in  mulched  potatoes,  the  other  fields  of  the  farm  being  too  poor 
in  humus.  The  apparent  effect  of  the  wheat  straw  is  to  supply  an 
abundant  amount  of  humus,  to  conserve  the  moisture,  and  to  prevent 
surface  packing.     (See  figs.  24  and  25.) 

The  tendency  has  been  in  the  past  to  assi^  too  tittle  importance 
to  the  production  of  humus  in  the  soil,  and  it  is  probable  that  the 


yir,.  2S,— Vw  ol  [ho  IlcM  iUusUatiil  In  figure  24,  showlni  (he  cxculknt  aUi 
ini!  a  lop^^song  ul  siiavt.    On  tioine  soib  clovci  is  likely  lo  prnvo  s  1 


G  wittKiut  Uiia  or  similir 


difficulty  with  clover  experienced  by  the  farmer  in  the  corn-belt  sec- 
tions is  due  to  the  gradual  but  certain  exhaustion  of  humus. 

RED  CLOVEB  PKODUCTION  IN  BIFFEBEITT  SECTIONS  OF  THE 
UNITED    STATES. 

The  foregoing  general  C()nsideration  of  red  clover  production  has 
dealt  mainly  with  its  growth  in  the  clover-belt  States.  (Fig.  1.)  In 
this  region  the  clover  is  seeded  with  spring  grain  in  the  northern  sec- 
tions where  winter  wheat  is  not  ^rown.  It  is  also  often  seeded  with 
spring-sown  grain  in  the  Ohio  \  alley  States  and  immediately  west- 
ward, although  it  is  a  common  practice  to  seed  in  the  spring  on  the 
wheat  fields  which  were  seeded  to  wheat  the  autumn  precedmg. 


RED  CLOVER,  47 

In  the  mountain  valleys  of  the  Rocky  Mountain  States  spring 
seeding  with  spring-seeded  grain  is  the  common  practice,  whue  in 
the  Columbian  basin  (eastern  Oregon,  eastern  Washington,  and 
northern  Idaho)  in  sections  where  the  annual  rainfall  is  at  least  20 
inches  clover  may  be  seeded  in  the  spring,  but  without  a  nurse  crop, 
as  the  summers  are  very  dry. 

In  western  Oregon  and  western  Washington  red  clover  is  more 
generally  grown  than  alfalfa.  The  clover  is  seeded  either  in  the  spring 
or  fall  with  the  grain,  except  that  when  the  grain  is  seeded  very  late 
in  the  fall  the  clover  is  not  seeded  until  the  following  spring.  Annual 
appUcations  of  about  a  hundred  pounds  of  land  plaster  to  tne  acre  are 
usually  necessary. 

Rea  clover  grows  well  in  the  Southern  States  on  rich  limestone 
soils  which  are  in  good  condition,  but  needs  to  be  managed  some- 
what differently  from  the  methods  foUowed  in  the  Northern  States. 
It  should  be  sown  in  the  fall,  as  soon  as  possible  after  the  first  of 
September.  When  sown  at  that  time  on  well-prepared  and  finely 
pulverized  soil,  the  land  being  roUed  to  compact  the  surface  soil 
and  prevent  it  from  dryi^  too  quickly,  the  seed  seldom  fails  to 

fermmate  and  to  make  sufficient  growth  to  become  well  established 
efore  cold  weather.  The  crab-grass  and  weeds  which  come  up  with 
it  are  killed  bv  the  first  heavy  frost,  and  when  the  warm  days  of 
spring  come  tte  clover  grows  so  rapidly  that  the  weeds  are  kept 
down.  On  good  soil  it  wul  make  from  2  to  2^  tons  of  hay  in  May  with 
a  lighter  crop  of  hay  or  a  good  crop  of  seed  in  Julj.  In  favorable 
seasons  it  will  make  a  third  cutting,  after  which  it  usually  begins 
to  fail;  the  ground  may  then  be  plowed  for  winter  oats.     If  not 

SJowed  under  the  clover  will  often  make  a  cutting  the  foUowing 
fay  nearly  equal  to  the  first  cutting  of  the  preceding  season.  After 
this  most  of  the  plants  die  and  the  ground  should  be  plowed  for 
corn  or  some  other  late-planted  crop.  Red  clover  is  undoubtedly 
one  of  the  best  of  the  clovers  for  rich  soils  which  are  in  a  good  con- 
dition, but  it  is  useless  to  sow  it  on  barren  fields  or  on  rough  and 
poorly  prepared  lands  of  any  kind.  It  mav  be  expected  to  grow 
on  any  soil  which  will  grow  alfalfa  successfullv.  It  nas  not  proved 
satisfactory  on  either  sandy  or  "white  lime'^  lands. 

SUHHABT    AlTD    COlTCLUSIOirS. 

The  production  of  clover  is  the  foundation  of  agriculture  in  the 
Eastern  and  North  Central  States,  as  upon  its  successful  growth 
depends  to  a  large  extent  the  maintenance  of  the  nitrogen  content 
of  the  soils  in  tne  principal  crop-producing  sections.  Clover  must 
not  be  looked  upon  as  a  cure-all  for  farm  troubles.  Its  roots  do 
add  large  quantities  of  the  very  valuable  nitrogen  and  humus  to 
the  soil,  but  aside  from  bringing  up  a  limited  supply  of  phosphoric 
acid  and  potash  from  the  lower  layers  of  the  soil  it  does  not  add 
the  other  important  fertilizer  elements  to  the  soil  upon  which  it 
grows;  upon  many  soils  these  elements  (particularly  phosphoric 
acid)  must  be  added  the  same  as  though  no  clover  was  being  grown 
upon  them.  So  long  as  the  soil  is  fairly  weU  supplied  with  humus 
and  is  not  too  greatly  depleted  of  the  ordinary  fertilizer  elements 
there  is  usually  no  difficulty  in  obtaining  successful  stands  of  clover 
by  the  ordinary  methods  of  seeding;  but  when  continued  cropping 
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reduces  the  humus  content  of  the  soil  to  a  point  below  that  required 
for  successful  clover  production  it  becomes  necessary  to  adopt 
radical  means  to  restore  the  ground  to  its  proper  condition.  It 
has  been  repeatedly  shown  that  the  failure  of  the  clover  in  a  section 
is  but  a  prophecy  of  the  early  failure  of  other  leading  crops  in  that 
particular  section.  The  substitution  of  alsike  for  ordinary  red 
clover  will  enable  clover  to  be  continued  in  the  rotation  on  some 
soils  which  no  longer  grow  the  ordinarv  red  clover.  The  lack  of 
humus  in  the  soil  is  the  most  potent  factor  in  the  failure  of  red 
clover  in  these  sections,  but  other  factors  such  as  too  acid  a  soil 
and  the  presence  of  fungous  diseases  or  insect  enemies,  must  also 
be  overcome.  Liming  and  proper  drainage  will  overcome  the  soil 
acidity.  The  insects  and  fungous  diseases  may  be  held  in  check 
by  clipping  or  cutting  at  the  proper  time  and  by  furnishing  the 
proper  soil  conditions  to  produce  a  crop  so  vigorous  that  it  will 
succeed  in  spite  of  the  enemies  which  prove  troublesome  to  less 
vigorous  stands. 


[A  list  giving  the  titles  of  all  Farmers'  Bulletins  available  for  distribution  will  he 
sent  free  upon  application  to  a  Member  of  Congress  or  the  Secretary  of  Agriculture.] 

455 


o 


.J 


Imed  Jiuie  30,  taiL 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 


FARMERS'    BULLETIN   456 

OUR  GROSBEAKS  AND  THEIR 
VALUE  TO  AGRICULTURE 


W.  L.  McATEE. 
Assts/anl,  Biological  Survey. 


LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agricx^lture, 

Bureau  of  Biological  Survey, 

Washington^  D.  C.  April  21^  1911. 
Sir  :  I  have  the  honor  to  submit  herewith  and  to  recommend  for 
publication  as  a  Farmers'  Bulletin  a  report  on  the  Relations  to  Agri- 
culture of  Our  Native  Grosbeaks,  by  W.  L.  McAtee,  assistant  in 
the  Biological  Survey.  Like  many  other  native  species  the  grosbeaks 
inflict  some  damage  to  crops,  but  the  good  they  do  by  the  destruction 
of  noxious  insects  far  outbalances  the  harm.  The  present  bulletin 
aims  to  make  these  birds  known  to  the  farmer  and  to  explain  the 
nature  of  their  services,  so  that  he  may  appreciate  them  at  their  full 
worth  and  protect  them. 

Respectfully, 

Henry  W.  Henshaw, 

Chiefs  Biological  Survey. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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our  grosbeaks  and  their  value  to 

agriculture; 


INTEODUCTION. 

Seven  kinds  of  finches,  commonly  known  as  grosbeaks,  summer 
within  our  boundaries.  The  majority  of  these  are  good  friends  of 
the  farmer  and  deserve  to  be  widely  known  in  order  that  their  serv- 
ices may  be  appreciated.  The  grosbeaks  are  easily  distinguished 
from  other  finches  by  their  stout  form,  bright  plumage,  massive  bills, 
and  melodious  voices.  Two  of  them  live  mainly  in  cold  or  mountain- 
ous areas,  and,  having  little  to  do  with  farms  or  with  the  insects 
that  prey  on  crops,  may  be  dismissed  without  further  notice.  The 
other  five  live  largely  in  agricultural  regions  and  secure  most  of  their 
food  about  cultivated  lands.  All  of  them  feed  to  some  extent  upon 
crops,  but  only  one  does  appreciable  harm.  On  the  other  hand,  all 
perform  invaluable  service  in  destroying  certain  of  our  worst  insect 
pests.  It  is  the  purpose  of  this  bulletin  to  make  known  the  exact 
nature  of  the  services  rendered  by  grosbeaks,  to  suggest  means  of 
reducing  or  preventing  such  damage  as  they  do,  and  to  propose 
methods  of  protecting  them. 

FOOD  HABITS. 

Bose-breasted  grosbeak;  Potato-bug  bird  (fig.  2). — The  rosebreast 
has  an  extensive  range,  breeding  from  Kansas  and  the  mountains  of 
Tennessee  north  to  Newfoundland  and  the  Great  Slave  Lake  region. 
It  eats  some  green  peas,  and  is  charged  with  injuring  orchards,  both 
by  budding  and  by  eating  the  fruit.  Our  investigations  lend  no 
support  to  the  latter  accusation,  and,  although  the  birds  eat  peas, 
they  invariably  consume  enough  injurious  insects  to  more  than  off- 
set the  damage. 

The  rosebreast  has  long  been  held  in  high  esteem  because  of  its 
habit  of  preying  upon  the  Colorado  potato  beetle,  and  the  name 
potato-bug  bird  suggests  its  important  services  in   this  direction. 

» For  a  fuller  account  of  the  food  habits  of  the  grosbeaks,  see  Bulletin  32  of  the  Biologi- 
cal Survej.  1908. 
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Larvse,  as  well  as  adult  beetles,  are  consumed,  and  a  great  many  are 
fed  to  nestlings.  No  less  than  a  tenth  of  the  total  food  of  the  rose- 
breasts  examined  consists  of  potatx>  beetles — evidence  that  the  bird 


is  one  of  the  most  important  enemies  of  the  pest.  Its  services  in 
devouring  other  exceedingly  harmful  insects  are  scarcely  less  valuable. 
It  vigorously  attacks  cucumber  beetles  and  many  of  the  scale  insects. 
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It  proved  an  active  enemy  of  the  Rocky  Mountain  locust  during  that 
insect's  ruinous  invasions,  and  among  the  other  pests  it  consumes  are 
the  spring  and  fall  cankerworms,  orchard  and  forest  tent  caterpillars, 
tussock,  gipsy,  and  brown-tail  moths,  plum  curculio,  army  worm,  and 
chinch  bug.  In  fact,  not  one  of  our  birds  has  a  better  record.  The 
rosebreast  attacks  the  worst  enemies  of  agriculture,  making  them  its 
favorite  prey,  and  time  after  time  it  has  rendered  valuable  aid  in 
checking  their  destructive  infestations. 

Cardinal;  Bedbird  (fig.  1). — Cardinals  range  from  southern  Mexico, 
Lower  California,  ancJ^AmpM,,  ^orth  to  Iowa  and  Ontario,  and 
east  to  the  Atlantic  coast.  They  kre  permanent  residents,  spending 
the  summer  and  winter  in  the  same  locality.  It  has  been  claimed  that 
they  pull  sprouting  grain,  but  no  evidence  of  damage  to  either  grain 
or  other  crops  is  afforded  by  the  examination  of  more  than  500 
stomachs.  On  the  other  hand,  the  evidence  is  ample  that  they  do 
much  good.  The  redbird  is  known  to  feed  on  the  Rocky  Mountain 
locust,  j>eriodical  cicada,  and  Colorado  potato  beetle.  It  is  a  great 
enemy  also  to  the  rose  chafer,  cotton  worm,  plum  or  cherry  scale,  and 
other  scale  insects,  and  attacks  many  other  important  insect  pests, 
including  the  zebra  caterpillar  of  the  cabbage,  the  cucumber  beetles, 
billbugs,  locust  flea-beetle,  corn-ear  worm,  cotton  cutworm,  southern 
figeater,  codling  moth,  and  boll  weevil.  In  addition,  it  consumes  a 
great  many  seeds  of  injurious  weeds.  Thus  its  food  habits  entitle 
the  bird  to  our  esteem,  as  its  brilliant  coat  and  spirited  song  compel 
our  admiration. 

Black-headed  grosbeak;  Western  grosbeak  (fig.  2). — The  black- 
headed  grosbeak  ranges  from  southern  Mexico  to  British  Columbia, 
North  Dakota,  and  Nebraska.  It  fills  the  same  place  in  the  West  that 
the  rosebreast  does  in  the  East,  and  economically  is  fully  as  impor- 
tant. In  parts  of  its  range  it  is  destructive  to  early  fruit  and  attacks 
also  green  peas  and  beans.  However,  since  by  proper  precautions 
such  losses  may  be  minimized  or  altogether  prevented,  they  should 
not  be  given  too  much  weight  in  estimating  the  value  of  the  bird. 
Instead  of  being  regarded  as  an  enemy  by  western  orchardists,  the 
blackhead  should  be  esteemed  as  a  friend,  since  it  is  a  foe  to  the 
worst  pests  of  horticulture — ^the  scale  insects — which  compose  a  fourth 
of  its  food.  The  black  olive  scale  alone  constitutes  a  fifth  of  the 
bird's  subsistence,  and  the  frosted  scale  and  apricot  scale,  or  European 
fruit  Lecanium,  also  are  destroyed.  In  May  considerable  numbers  of 
cankerworms  and  codling  moths  are  eaten,  and  almost  a  sixth  of  the 
bird's  seasonal  food  consists  of  flower  beetles,  which  do  incalculable 
damage  to  cultivated  flowers  and  to  ripe  fruit.  For  each  quart  of 
fruit  consumed  by  the  black-headed  grosbeak  it  destroys  in  actual 
bulk  more  than  one  and  a  half  quarts  of  black  olive  scales,  one  quart 
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of  flower  beetles,  besides  a  g*^iierous  quantity  of  codling  moth  pupee 
and  cankerwornis.  So  effectively  does  it  fight  these  pests  that  the 
necessity  for  its  preservation  is  obvious,  while  most  of  its  injury  to 
fruit  is  preventable. 
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Blue  grosbeak;  Bine  pop  (fig.  3). — This  small  but  beautiful  bird, 
breeds  over  the  southern  two-thirds  of  the  United  States.  It  is  rather 
rare  in  the  northeastern  part  of  this  range,  but  is  common  locally  in 
the  sputhem  and  western  parts.  Blue  grosbeaks  do  no  damage  dur- 
infi  the  nesting  period,  and,  in  fact,  are  of  great  vahie  to  any  farm 


—Blue  grosbeake. 


they  choose  for  a  home,  since  they  eat  large  numbers  of  injurious  in- 
sects and  feed  their  young  exclusively  upon  them.  In  certain  locali- 
ties, however,  after  the  breeding  season,  bhie  grosbeaks  collect  in 
flocks,  move  Into  grainfields,  particularly  those  of  oats  and  rice,  and 
sometimes  do  considerable  harm.    Despite  such  depredations,  the  loss 
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of  cereals  is  repaid  many  fold,  since  the  birds  consume  almost  five 
times  as  much  insect  food  as  grain.  Moreover  some  of  the  insects 
they  devour  are  especially  destructive,  such  as  weevils.  More  than  a 
fourth  of  the  seasonal  food  is  composed  of  grasshoppers,  includ- 
ing the  lesser  migratory  locust.  A  tenth  of  the  subsistence  is  made  up 
of  purslane  caterpillars  and  cotton  cutworms,  enemies  of  sugar  beets 
and  cotton.  Because  of  its  effective  warfare  on  these  pests,  the  blue 
grosbeak  is  an  eflScient  ally  of  the  farmer  and  deserves  to  be  protected. 
Gray  grosbeak;  ParrotbilLr— Xbis  handsome  grosbeak  enters  the 
United  States  only  in  Texas,  Arizona,  and  New  Mexico,  and  comes  in 
contact  with  cultivated  crops  less  than  the  four  related  species.  Like 
the  blue  grosbeak  it  is  more  fond  of  caterpillars  and  grasshoppers 
than  of  other  insects.  Weevils  are  next  in  order  of  preference.  The 
parrotbill  ranges  over  much  of  the  cotton  belt  of  Texas  and  feeds 
upon  two  important  cotton  pests,  one  of  which — the  boll  weevil— is 
one  of  our  most  destructive  insects.  Cotton  worms  also  are  highly 
relished,  as  many  as  18  having  been  found  in  a  single  stomach.  In 
August  and  September  seven-tenths  of  the  gray  grosbeak's  food  is 
weed  seed,  five-tenths  consisting  exclusively  of  the  seeds  of  two 
of  the  most  important  weeds  of  the  South,  namely,  foxtail  and  bur 
grass.  So  far  as  known,  the  gray  grosbeak  eats  practically  no  benefi- 
cial insect  and  damages  no  crop.  This,  in  addition  to  the  fact  that  it 
feeds  upon  noxious  weed  and  insect  pests,  entitles  it  to  complete 
protection. 

MEANS  OF  PBEVENTING  DAMAGE  TO  CBOPS  BY  GBOSBEAKS. 

Grain. — Three  of  the  grosbeaks,  the  rose-breasted,  black-headed, 
and  the  cardinal,  are  charged  with  pulling  more  or  less  seed  grain. 
This  fault,  however,  is  not  very  serious,  since  it  is  well  known  that 
repellant  mixtures  applied  to  grain  before  sowing  protect  it  com- 
pletely. Although  the  fact  is  not  so  well  known,  grain  so  treated  can 
be  sown  by  machine,  provided  the  following  directions  are  observed : 

Put  one-fourth  to  one-half  bushel  of  com  [or  other  grain]  in  a  half-barrel 
tub;  pour  on  a  pailful  of  hot  water  or  as  much  as  is  necessary  to  well  cover 
the  corn;  dip  a  stick  in  gas  tar  and  stir  this  briskly  in  the  corn;  repeat  until 
the  com  is  entirely  black;  pour  off  onto  burlap  (bran  sacks  are  excellent); 
spread  in  the  sun  and  stir  two  or  three  times  during  the  day.  If  this  work  is 
done  In  the  morning  and  the  day  is  sunny,  the  com  will  be  ready  for  the  planter 
the  next  day  without  any  other  care.  The  hot  water  softens  the  tar,  so  that 
only  Just  enough  will  adhere  to  the  corn,  and  the  com  is  completely  glazed  by 
the  sun. 

Ethan  Brooks,  who  recommends  this  method,  considers  it  by  far 
the  quickest  way  of  tarring  corn,  and  states  that  for  years  he  has 
planted  with  a  machine  corn  treated  in  this  way.^ 

^Apn.  Rept.  Mass.  State  Bd.  Agric,  p.  294,  1896. 
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In  cases  where  grosbeaks  or  other  small  birds  are  the  only  ones  that 
injure  seed  grain,  it  is  probable  that  the  above  precaution  may  be 
safely  omitted.  Drilled  grain,  especially  if  planted  by  a  machine 
which  packs  soil  over  the  seed,  is  safe  from  their  attacks.  If  the  birds 
simply  nip  off  the  leaf,  no  particular  harm  is  done.  Indeed  in  some 
cases  the  crop  is  benefited  by  the  stooling  this  process  stimulates. 

Standing  grain  may  be  insured  against  the  attacks  of  small  birds 
by  planting  a  few  rows  of  millet  on  the  edges  of  the  field.  Millet  is 
a  prime  favorite  with  all  grain-eating  birds  and  should  be  sown  so 
as  to  ripen  at  the  time  the  grain  is  exposed  to  damage. 

Grosbeaks  sometimes  steal  com  from  cribs,  but  the  remedy  is  obvi- 
ous. A  lining  of  small-meshed  wire  netting,  besides  protecting  the 
contents  of  the  crib  from  birds,  does  greater  service  by  keeping  out 
mice  and  rats.  . 

Peas. — The  rose-breasted  and  black-headed  grosbeaks  eat  peas,  and 
the  latter  eats  green  beans  also.  Experience  shows  that  a  scarecrow 
suflBces  to  ward  off  the  rosebreast,  but  the  blackhead  appears  less 
easily  intimidated.  In  localities  where  the  birds  are  abundant  bird 
netting  used  as  a  cover  is  effective  and  is  advised  for  small  patches. 

Fruit. — Only  one  grosbeak,  the  black-headed,  does  noteworthy  dam- 
age to  fruit.  Where  the  trees  are  few,  the  use  of  bird  netting  is  recom- 
mended. This  method  was  devised  and  used  successfully  by  Prof. 
J.  Troop,  of  the  Indiana  Experiment  Station,  to  protect  cherries. 
The  netting  cost  4  cents  per  square  yard,  and  75  yards  were  required 
to  cover  trees  10  feet  high.  The  expense  of  the  netting,  which  is 
good  for  10  years,  was  defrayed  from  the  sale  of  the  first  season's 
fruit.  This  method  is  undoubtedly  of  great  value  for  a  small  num- 
ber of  trees.  In  large  orchards  the  best  plan  is  to  plant  among  the 
fruit  trees  or  on  the  edges  of  the  orchard  a  number  of  wild  fruit  trees 
as  decoys.  The  best  for  the  purpose  are  elder  (especially  in  the 
West),  mulberry,  juneberry  or  serviceberry,  and  wild  or  seedling 
cherries.  The  Biological  Survey  is  prepared  to  make  specific  recom- 
mendations for  planting  trees  to  protect  fruit  in  any  part  of  the 
coimtry. 

HOW  TO  ATTBACT  ANB  PBOTECT  GBOSBEAKS. 

Planting  wild  fruit  is  important  for  the  purpose  of  attracting 
birds.  Besides  the  fruits  above  mentioned,  the  following  are  valu- 
able: Dogwoods,  hollies,  juniper,  bayberry,  Virginia  creeper,  blue- 
berries, blackberries,  and  wild  grapes.  Not  all  the  thickets  on  a  farm 
should  be  removed,  since  they  serve  to  harbor  birds,  to  protect  them 
from  enemies,  and  to  furnish  nesting  sites.  ^Miere  thickets  are  lack- 
ing, the  growth  of  artificial  ones  should  be  encouraged,  for  they  are 
very  attractive  to  grosbeaks,  particularly  to  the  cardinal. 

456 


14  OUR   GROSBEAKS  AND   THEIR  VALUE  TO  AGRICULTURE. 

A  permanent  drinking  and  bathing  place  on  the  farm  and  in  the 
garden  is  to  be  numbered  among  the  most  potent  attractions  for 
birds,  and  with  a  little  ingenuity  one  can  be  prepared  in  almost  any 
locality.  Winter  feeding  serves  to  attract  the  cardinal,  which  rel- 
ishes com,  sunflower,  and  other  seed,  and  takes  kindly  even  to  table 
scraps.  If  particular  premises  prove  congenial  as  a  winter  home, 
the  bird  is  likely  to  prefer  them  in  summer. 

Xo  efforts  to  attract  grosbeaks  will  succeed,  however,  unless  pro- 
tection is  assured.  Grosbeaks  are  already  protected  by  law  in  prac- 
tically every  State,  but,  since  the  machinery  for  the  enforcement  of 
the  laws  is  often  ineffective,  statutory  protection  must  be  supple- 
mented by  individual  action,  particularly  under  trespass  laws.  Such 
action  has  long  been  taken  in  behalf  of  game  birds,  and  the  wise 
landholder  will  take  equal  precautions  to  preserve  the  smaller  in- 
sectivorous species  which  he  is  so  fortunate  as  to  have  as  tenants. 
Shooting  and  nest  robbing  must,  of  course,  be  barred.  Squirrels,  when 
allowed  to  become  too  numerous,  destroy  many  eggs  and  young.  But 
in  the  settled  districts  the  worst  enemy  of  birds  is  the  prowling  cat. 
In  certain  islands,  cats  have  completely  exterminated  many  birds, 
including  almost  every  kind  nesting  on  or  near  the  ground,  and 
everywhere  they  levy  a  heavy  toll  upon  small  insectivorous  species. 
Unquestionably,  if  the  number  of  birds  is  to  be  materially  increased, 
measures  must  be  taken  to  dispose  of  roving  cats.  Grosbeaks  are 
usually  able  to  defend  themselves  and  their  nests  against  the  English 
sparrow,  but  for  the  sake  of  other  small  birds  the  numbers  of  this 
foreign  pest  should  be  materially  reduced. 

CONCLUSION. 

Present  investigations  prove  that  the  services  of  grosbeaks  in  de- 
stroying insect  pests  are  invaluable.  Each  kind  pays- special  atten- 
tion to  certain  pests  which  if  unchecked  would  cause  enormous  losses. 
Few  of  our  birds  are  to  be  credited  with  more  good  and  with  fewer 
evil  deeds  than  the  grosbeaks,  and  none  more  clearly  deserve  protec- 
tion by  the  practical  farmer. 


[A  list  giving  the  titles  of  all  Farmers'  Bulletins  available  for  distribution 
will  be  sent  free  uix)n  application  to  a  Member  of  Congress  or  the  Secretary  of 
Agriculture.] 
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THE  AGRICULTURAL  EXPERIMENT  STATIONS. 


Alabama— 

College  Station:  Auburn;  J.  F.  Duggar.i 

Canebrake  Station:    UnhtUoum;  F.  D.  Stev- 
ens.» 

Tuskegee  Station:   Tuskegee  Institute;  O.  W. 
Carver.J 
Alaska— Stfkar  C.  C.  OeorgesonJ 
Arizona— rucson:  R.  H.  Forbes.^  ' 
Abkansas— J'oytftt«r<tt«:  C.  F.  Adams.* 
California— Btfribefey;  E.  J.  WIckson.i 
Colorado— J'ort  CoUins:  C.  P.  Gillette.* 
Connecticut— 

State  Station:  New  Haven;  £.  H.  Jenkins.* 

Storrs  Station:  Stons;  L.  A.  Clinton.* 
Delaware- JVficorfc;  H.  Hayward.* 
Florida— Gfain«»p<««;  P.  H.  Rolfe.* 
Qt^oViQiA.— Experiment:  Martin  V.  Calvin.* 
QvJihL— Island  of  Guam:  J.  B.  Thompson.' 
Hawad- 

Federal  Station:  Honolulu;  E.  V.  Wflcox.s 

Sugar    Planters'    Station:    Honolulu;   C.    F. 
Eckart.* 
Idaho— Jfojcow;  W.  L.  Cariyle.* 
Illinois—  Urbana:.  E.  Davenport.* 
Indiana— ia  Fayette:  A.  Ooss.* 
Iowa— Ames:  C.  F.  Curtlss.* 
KjMSAa— Manhattan:  E.  H.  Webster.* 
Kentucky— Xdin^ftm:  M.  A.  SooveU.* 
Lootsiana— 

State  Station:  BcUon  Rouge; 

Sugar  Station:  Audubon  Park, 
New  Orleans; 

North  La.  Station:  CaOumn; 

Rice  Station:  Crowley; 
Maine— Orono:  C.  D.  Woods.* 
UARYLAKD—CoUege  Park:  H.  J.  PattersoQ.* 
Massachusetts— ilmA^**/;  W.  P.  Brooks. 
MicmoAN— JE!cMf  Lansing:  R.  S.  Shaw.* 
Minnesota— irn/rcr«i/y    Farm,   8U   Paul:   A.  F. 

Woods.* 
Mississipn— i4^ctt2furaj  College:  J.  W.  Fox.* 


W.  R.  Dodson.* 


Missouri— 

College  Station:  CbhtnMa;  F.  B.  Mamlord.* 
Fmit  Station:  MourUain  Orove;  Paul  Evans.* 
Montana— -BoztfTiMin;  F.  B.  Linfldd.* 
Nkbraska- XtncoZn:  E.  A.  Burnett.* 
Nevada— -ReTio;  J.  E.  Stubbs.* 
New  Hampshire- Dur^m;  J.  C.  Kendall.* 
New  Jersey— JVipw  Brunswick:  J.  O.  Lipman.* 
New  Mexico— Agricultural  College:  Luther  Foster.* 
New  York— 

State  Station:  Geneva;  W.  H.  Jordan.*  ^ 
Cornell  Station:  Ithaca;  L.  n.  Bailey.*  ' 
North  Carolina— 

College  Station:  West  Raleigh;  C.  B.  Williams.* 
State  Station:  Raleigh;  B.  W.  Kilgore.* 
North  Dakota— AgricuituralCMlege:  J.  H.  Worst.* 
Ohio—  Wootter:  C.  E.  Thome.* 
Oklahoma— Stillwater:  J.  A.  WUson.* 
ORZQOV—OorvaRis:  J.  Withyoombe.* 
Pennsylvania— 

State  College:  T.  F.  Hunt.* 
State  College:  Institute  of  Animal  Nutritk>n, 
H.  P.  Armsby.* 
Porto  Rico- 
Federal  Station:  Mayaguez;  D.  W.  May.* 
Sugar  Planters'  Station:  Rio  Piedras;  J.  T. 
Crawley.* 
Rhode  Iss^akd— Kingston:  H.  J.  Wheeler.* 
South  Carolina— CZcwwon  College:  J.  N.  Harper.* 
South  Dakota— Brooking*;  J.  W.  Wilson.* 
Tennessee— ITnoinWe:  H.  A.  Morgan.* 
Texas— Co«f^«  Station:  H.  H.  Harrington.* 
Utah— Xo^on:  E.  D.  Ball.* 
Vermont— JBttrH?i^on:  J.  L.  Hills.* 

VnUHOTA— 

BUuksburg:  S.  W.  Fletcher.* 
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EXPERIMENT  STATION  WORK. 

Edited  by  W.  H.  Beal  and  the  Staff  of  Experiment  Station  Record. 


Experiment  Station  Work  is  a  subeeries  of  brief  popular  bulletins  compiled  from 
the  published  reports  of  the  agricultural  experiment  stations  and  kindred  Institutions 
in  this  and  other  countries.  The  chief  object  of  these  publications  is  to  disseminate 
throughout  the  country  information  regarding  experiment^  at  the  different  experi- 
ment stations,  and  thus  to  acquaint  farmers  in  a  general  way  with  the  prc^ess  of 
agricultural  investigation  on  its  practical  side.  The  results  herein  reported  should 
for  the  most  part  be  regarded  as  tentative  and  suggestive  rather  than  conclusive. 
Further  experiments  may  modify  them,  and  experience  alone  can  show  how  far  they 
will  be  useful  in  actual  practice.  The  work  of  the  stations  must  not  be  depended 
upon  to  produce  **rules  for  farming.  \*  How  to  apply  the  results  of  experiments  to 
his  own  conditions  will  ever  remain  the  jwroblem  of  the  individual  farmer. — A.  €. 
Tkue,  Director,  Office  of  Experiment  Stations. 
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LOW-GRADE  FEBTIUZERS  ABE  EXPENSIVE.' 

The  old  adage  "never  buy  a  thing  simply  because  it  is  cheap;  it 
win  be  dear  to  you  in  the  end"  applies  with  special  force  in  the  pur- 
chase of  fertilizers.  No  one  thing  has  been  more  clearly  demon- 
strated by  the  work  of  the  experiment  stations  than  that  it  does  not 
pay  to  buy  low-priced,  low-grade  fertilizers.  The  low-grade  fertili- 
zers, though  cheaper  as  measured  by  price  per  ton,  are  more  expensive 
when  measured  by  the  actual  amount  and  quality  of  plant  food  which 
they  contain  and  by  the  cost  of  handling.  B.  E.  Rose,  from  a  com- 
parison of  the  composition  and  cost  of  fertilizers  on  sale  in  Florida, 
shows  that  "  the  high-grade  fertilizers  for  but  littie  more  than  a  third 
advance  in  price  over  the  cost  of  the  low-class  goods  furnish  two- 
thirds  more  plant  food  and  five-sixths  more  commercial  value." 
Classifying  the  127  brands  of  fertilizers  examined  by  him  during  one 
year.  Prof.  Rose  found  the  following  results: 

Relative  composition,  selling  price,  and  valuation  of  lovhgrade,  medium,  and  high-grade 

fertUizeri. 


Low  grade.... 
Medium  grade 
H^  grade... 


Nitrogoi. 


Percent. 
1.13 
2.32 
4.00 


Avail- 
able phoe- 
phorio 
acid. 


Percent. 

8.28 
8.72 
7.00 


Potash. 


Percent. 

2.50 

3.66 

10.00 


Total 
plant 
food. 


Lbe. 
11.9 
14.4 
2L0 


Ayerage 
aelling 
price. 


t24.50 
30.  CO 
36.50 


Average 
station 
valua- 
tion. 


tic  85 
24.84 
32.70 


Excess  of 
selling 

price  over 
valua- 
tion. 


17.65 
5.16 
3.80 


This  table  shows  that  with  the  low-grade  fertilizers  the  selling  price 
was  45  per  cent  greater  than  the  valuation,  with  medium-grade  fer- 
tilizers 20  per  cent,  and  with  high-grade  fertilizers  11  per  cent.  The 
same  facts  are  shown  graphically  in  figure  1. 

An  examination  of  fertilizers  sold  in  Vermont  in  1910  showed  that — 

The  medium-grade  goods  for  one-ninth  in  advance  in  price  over  the  coet  of  the  low- 
grade  brands  offered  one-fifth  more  plant  food  and  two-fifths  more  commercial  value. 

>  A  pfogreas  reowd  of  experimental  Inquiries  poblished  without  assumption  of  responsibility  by  the 
dqMrtment  ior  the  oorrectness  of  the  facts  and  conclusions  reported  by  the  stations. 

'Compiled  from  Indiana  Sta.  BuL  148;  ICsssachusetts  Sta.  BuL  135;  Mississippi  Sta.  BuL  1^;  Missouri 
Bta.  BuL  91;  Mew  Hampohlre  Sta.  Ore  12;  New  York  State  Sta.  Bui.  230;  Vermont  Sta.  BuL  154;  Uniy. 
Bee.  [Florida],  5  (1010),  No.  3,  p.  97;  Maryland  Agr.  CoL  Quart.,  1911,  No.  5L 
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The  high-grade  fertilizere  for  three^evenths  advance  in  price  over  the  coet  of  the  low- 
clasa  goods  fumiahcd  nearly  three-fifths  more  plant  food  and  almost  double  the  com- 
mercial value.    *    *    • 

Some  Vermont  buyers  paid  44}  cents  for  a  pound  of  nitfi^en  which  they  might  have 
bought  for  26)  cents  laid  down  at  their  doors  in  mixed  fertilizers.  They  paid  under 
eimilai  circumstances  9J  cents  a  pound  instead  of  6f  cents  tor  phoafdioric  acid  and  9) 
cents  for  potash  instead  of  5)  cents. 

From  an  examination  of  fertilizers  sold  in  Massachusetts  in  1910 
H.  D.  Haskina  shows  "  that  nitrogen  cost  8.96  cents,  available  phos- 
phoric acid  about  2  cents,  and  pot«sh  1.9  cents  per  pound  more  in  the 
average  low-grade  fertilizer  than  in  the  average  high-grade  goods." 


.,  Low  Entdc;  B,  medium 

Noting  the  fact  that  over  half  of  the  fertilizers  were  medium  or  low 
grade,  Mr.  Haskins  says: 

It  is  evident  that  too  many  purchasers  eelect  a  fertilizer  for  its  low  cost  and  without 
much  regard  to  the  plant  food  which  they  are  getting.  The  object  in  buying  a  fertilizer 
should  be  to  get  the  largest  amount  of  plant  food  in  the  proper  form  and  proportion  for 
the  least  money.  The  high-grade  goods  approach  as  near  this  ideal  as  is  possible  in 
case  of  factory  mixed  fertilizers.  It  coats  just  as  much  to  freight,  cart,  and  handle  the 
-low-grade  fertilizers  as  it  does  the  high  grade.  Nitrogen  and  potash  in  low-grade  fer- 
tilizers cost  from  a  third  to  a  half  more  than  if  obtained  from  high^^ade  goods.  The 
farmer  con  not  afford  to  buy  low-grade  fertilizers. 

A  bulletin  of  the  Missouri  Station  calls  attention  to  the  fact  that 
there  is  a  great  demand  in  that  State  for  cheap  fertilizers  which  is 
supplied  by  a  low-grade  fertilizer  containing  about  0.82  per  cent  of 
nitrogen,  7  per  cent  of  available  phosphoric  acid,  and  1  per  cent  of 
potash,  and  selling  for  $19  per  too.  The  station  valuation  for  this 
fertilizer  is  $12.88.  It  is  shown  that  a  fertilizer  supplying  the  same 
amounts  of  plant  food  in  form  of  high-grade  materials  could  be  pre- 
pared from  125  pounds  of  dried  blood,  110  pounds  of  sodium  nitrate 
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or  200  pounds  of  tankage,  1,000  pounds,  of  14  per  cent  acid  phos- 
phate or  875  pounds  of  16  per  cent  acid  phosphate,  and  40  pounds  of 
high-grade  sulphate  of  potash.  By  using  such  a  mixture  handling 
and  freight  on  from  760  to  975  pounds  of  useless  ''filler''  for  each  ton 
of  fertilizer  would  be  saved.  Moreover,  this  saving  of  freight  and 
handling  is  not  the  only  advantage  of  eliminating  ''filler,"  for  in 
these  cheap  fertilizers  garbage  tankage  and  muck  or  peat  "filler''  are 
used  to  a  considerable  extent  to  supply  the  bxilk  and  at  the  same  time 
to  furnish  a  considerable  portion  of  the  nitrogen,  the  most  expensive 
ingredient  of  the  fertilizer,  and  it  is  a  well-known  fact  that  the 
nitrogen  in  these  materials  is  much  less  available  than  in  high-grade 
materials. 

Many  fanners  say  they  can  not  afford  to  spend  more  than  $1.50  per  acre  for  fertilizer 
on  their  com  or  wheat,  which  means  they  are  using  about  150  pounds  per  acre  of  the 
low-grade  fertilizer  above  mentioned.  A  fertilizer  containing  2}  per  cent  nitrogen, 
24  per  cent  phoeph<vic  acid  from  bone,  and  4  per  cent  potash  can  be  bought  for  about 
$30  per  ton.    *    *    « 

One  ton  of  such  a  fertilize  costing  $30  will  contain  over  250  pounds  mote  of  total 
plant  food  than  2  tons  of  low-grade  fertilizer,  costing  $40  for  the  2  tons.  The  1  ton 
of  high-grade  fertilizer  contains  about  $6  worth  of  plant  food  more  than  the  2  tons  of 
cheap  fertilizer,  makii^  a  saving  to  the  farmer  of  about  $16 ,  with  only  one-half  as  much 
to  haul  from  the  s^tion.  If  he  uses  one-half  as  much  per  acre  of  the  high-grade  fer- 
tilizer, he  is  using  more  plant  food  ¥rith  an  actual  saving  of  at  least  60  cents  per  acre. 

A  bulletin  of  the  Mississippi  Station  says: 

The  purchase  of  the  so-called  cheap  or  low-grade  fertilizers  is  certainly  never  advis- 
able. Hie  cheapness  of  these  mixtures  is  only  apparent.  It  is  not  the  price  per  ton 
of  the  fertilizer,  but  the  price  per  poimd  of  the  plant  food  in  it  which  should  be  sub- 
jected to  inquiry  by  the  merchant  or  farmer  who  is  ready  to  buy. 
_  A  low-grade  fertilizer  can  be  sold  by  the  retailer  at  a  low  price  per  ton,  but  no 
saving  is  effected  when  the  price  per  pound  of  its  valuable  ingredients  is  considered. 

The  Indiana  Station  has  repeatedly  urged  farmers  to  buy  fertilizers 
on  the  basis  of  unit  of  available  plant  food  desired  and  not  on  price 
per  ton,  and  has  pointed  out  *'the  folly  of  purchasing  low-grade 
fertilizers  at  an  increased  cost  per  unit  of  plant  food  and  paying  freight 
on  a  large  amount  of  filler  which  is  without  value." 

H.  B.  McDonnell,  of  the  Maryland  Agricultural  College,  says, 
"avoid  the  'cheap'  low-grade  fertilizers  if  you  would  avoid  filler. 
'  *  *  *  The  cheapest  filler  is  the  soil  in  the  field  and  the  cheapest 
mixing  machine  is  the  harrow." 

It  thus  appears  plain  that  not  only  are  low-grade  fertilizers  more 
expensive  as  regards  first  cost  of  plant  food,  but  they  are  more  costly 
to  handle  per  unit  of  plant  food  supplied  than  the  high-grade  ferti- 
lizers on  account  of  the  larger  amount  of  worthless  filler  which  they 
contain.  If  low-grade  fertilizers  are  to  be  used,  it  is  much  more 
economical  to  buy  the  unmixed  materials,  as  suggested  by  the  Mis- 
souri Station. 
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JAPANESE  CAITE  FOB  FQRAGE.' 

Natural  grasses  will  supply  forage  for  live  stock  in  the  South  except 
for  a  short  period  during  the  winter  months.  Japanese  cane  wiU  meet 
the  need  for  good  pasture  from  the  middle  of  November  to  March. 
It  is  thus  very  important  because  it  will  supply  a  large  amount  of 
roughage  at  the  season  when  natural  pasturage  is  limited. 

J.  M.  Scott,  of  the  Florida  Station,  says  that  there  were  in  that 
State  412,820  head  of  cattle  January  1, 1900,  and  807,000  January  1, 
1910.  He  estimates  that  ''if  the  number  of  cattle  should  increase  as 
rapidly  in  the  next  10  years  as  in  the  last  10  years,  we  shall  own  one 
million  and  a  half  head  in  1920."  A  factor  limiting  such  an  increase 
is  the  abihty  of  the  State  to  supply  sufficient  forage  to  feed  such  a 
number  of  animals.  If  we  stop  to  consider  that  on  January  1,  1910, 
there  were  also  98,000  sheep  and  456,000  hogs  in  Florida,  we  will  realize 
the  enormous  quantities  of  forage  required.  **The  needed  extra 
supply  of  forage  can  easily  be  obtained  by  the  growing  of  Japanese 
cane.  There  is  no  other  crop  that  we  can  grow  that  will  produce  such 
a  large  yield  of  forage  at  so  small  a  cost." 

Japanese  cane  was  introduced  through  the  Louisiana  Sugar  Experi- 
ment Station  for  sugar  and  sirup  production,  but  is  of  practical  value 
mainly  as  a  forage  crop.  It  will  yield  from  150  to  500  gallons  of  sirup 
per  acre,  but  is  not  grown  for  this  purpose  because  of  difficulty  in 
stripping  and  grinding.  It  may  be  used  as  silage  for  winter  pasture 
or  stored  as  dry  forage.  It  is  best  adapted  to  the  climatic  and  soil 
conditions  in  Florida  and  the  southern  portions  of  Georgia,  Alabama, 
Mississippi,  Louisiana,  and  Texas,  but  will  do  well  in  any  section  in 
which  the  velvet  bean  will  mature  seed.  This  includes  the  territory 
within  200  to  250  miles  of  the  northern  coast  of  the  Gulf  of  Mexico. 

A  variety  of  soils  will  grow  Japanese  cane  reasonably  well,  but 
every  farmer  in  Florida  should  grow  a  few  acres  whether  he  has  the 
class  of  soil  best  suited  to  it  or  not.  The  same  statement  will  apply  to 
other  regions  to  which  it  is  adapted.  Although  good  hammock  land 
will  doubtless  produce  the  heaviest  yields,  high  pine  lands  properly 
fertilized  will  give  good  returns.  On  swampy  muck  a  good  growth 
may  be  expected,  but  the  yield  will  be  greatly  increased  by  an  appli- 
cation of  ground  limestone  or  burnt  lime.  The  amount  which  should 
be  added  will  range  from  2,000  to  6,000  pounds  of  ground  limestone 
or  from  1,000  to  3,000  pounds  of  air-slaked  lime  per  acre.  The 
proper  amount  of  lime  to  apply  will  vary  with  the  amount  of  acid  in 
the  soil.  An  application  of  2,000  pounds  of  ground  limestone  per 
acre  to  high  pine  land  on  the  Florida  Station  farm  apparently 
increased  the  yield  more  than  10  tons  in  1909. 


t  CompUed  from  Florida  Sta.  Bui.  105. 
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When  pastured  by  cattle  little  of  the  cane  is  wasted.  The  animals 
first  consume  the  blades  and  upper  tender  joints,  then  eat  from  the 
upper  portion  of  the  stalk  until  only  the  stubble  remains.  Pasturing 
after  March  1  by  any  animals  is  likely  to  injure  the  stand,  as  the  new 
growth  is  cropped  and  the  plants  may  be  Mlled. 

Silage  made  from  Japanese  cane  is  relished  by  cattle  and  has  proved 
about  one-third  lower  in  cost  than  sorghum  or  com  silage.  It  has 
proved  a  satisfactory  feed  for  the  dairy  herd  at  the  Florida  Experiment 
Station  and  is  recommended  as  ''one  of  the  cheapest  and  most 
economical  crops  that  the  Florida  farmer  can  grow  for  silage."  The 
cost  of  cane  silage  should  not  exceed  $1.75  or  $2  per  ton. 

For  dry-forage  purposes  the  crop  is  easily  cured  and  the  storage  loss 
is  small.  After  six  months'  storage  at  the  experiment  station  there 
was  practically  no  loss,  and  the  cime,  when  run  through  a  feed  cutter, 
was  relished  by  cattle,  horses,  and  mules.  If  there  is  no  room  for 
storage  in  the  bam  it  will  be  profitable  to  build  a  temporary  inex- 
pensive shed  to  keep  off  the  rain.  The  butts  of  the  canes  should  be 
placed  on  the  groimd  in  order  that  they  may  absorb  mobture  from  the 
soil.  This  will  prevent  them  from  becoming  as  dry  as  they  otherwise 
would. 

As  Japanese  cane  is  a  perennial,  it  will  continue  to  furnish  forage  for 
many  years  from  one  planting,  if  properly  handled.  It  is  planted  by 
cutting  the  canes  into  pieces  or  by  dividing  the  stools.  The  cuttings 
furnish  the  cheapest  seed.  The  buds  will  stand  but  Uttle  frost 
without  injury,  so  the  seed  canes  should  be  cut  and  banked  before 
there  is  danger  from  the  first  fall  frost.  When  banked  the  canes  must 
not  only  be  covered  sufficiently  to  protect  them  against  frost,  but  must 
be  furnished  proper  moisture  conditions.  If  standing  water  should 
be  present  the  canes  rot,  but  if  the  beds  become  too  dry  a  large  amount 
of  the  seed  will  be  lost  through  dry  rot.  It  is  a  good  plan  to  make 
several  small  beds  rather  than  a  single  large  one. 

The  work  and  expense  of  banking  seed  cane  are  often  saved  by 
planting  in  the  fall  immediately  after  the  selection  and  harvesting  of 
the  seed.  In  the  northern  and  western  portions  of  the  State  there  is 
danger  that  fall  planting  will  result  in  an  unsatisfactory  stand.  In 
these  regions  the  expense  of  banking  will  be  repaid  by  the  assurance 
that  only  good  cane  will  be  planted  in  the  spring.  Fall  planting 
between  November  10  and  20  is  confined  to  central  and  southern 
Florida;  north  of  this  region  spring  planting  during  the  month  of 
March  will  prove  more  satisfactory. 

If  the  rows  are  8  feet  apart  about  3,000  whole  canes  will  be  required 
to  plant  an  acre.  Only  healthy  and  well-matured  canes  should  be 
used,  as  it  is  nearly  impossible  to  remedy  a  defective  stand.  New 
canes  planted  in  missing  hills  make  UtUe  or  no  growth,  because  the 
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extensiye  root  systems  of  well-established  canes  crowd  them  out.  It 
costs  less  to  cultivate  and  keep  down  the  weeds  on  an  acre  that  will 
produce  20  tons  of  cane  than  on  one  that  will  yield  but  half  that 
weight.  The  canes  should  be  cut  in  pieces  having  3  or  4  eyes  each 
and  dropped  in  a  double  line.  Some  farmers  drop  12  to  18  inches 
apart  in  a  single  line.  This  reduces  the  amoimt  required  to  plant 
an  acre  to  1,500  or  2,000  canes,  but  gives  a  thin  stand  and  a  small 
yield  of  forage. 

The  seed  bed  should  be  very  carefully  prepared,  because  the  crop 
occupies  the  field  a  number  of  years  without  further  seed-bed  prepa- 
ration. The  ground  should  be  plowed  to  a  depth  of  6  inches  and  all 
vegetable  growth  turned  imder.  It  should  then  be  harrowed  at  once, 
and  the  harrowing  repeated  if  necessary  to  reduce  the  surface  to  good 
tilth.  The  rows  may  be  laid  off  with  a  marker  made  of  2  by  6  inch 
limiber  if  desired.  The  disk  cultivator  is  the  most  satisfactory  imple^ 
ment  for  opening  the  furrow,  as  well  as  for  covering  the  canes.  The 
disks  should  be  set  close  together  in  throwing  out  rows  and  run  quite 
deep.  In  covering,  the  disks  should  be  set  as  far  apart  as  possible  in 
order  to  avoid  catching  the  canes  and  throwing  them  out  on  the  top 
of  the  bed.  The  surface  should  be  left  level  rather  than  in  ridges. 
The  cost  of  planting  is  reduced  by  20  to  40  per  cent  if  the  disk  culti- 
vator is  used  instead  of  other  implements. 

The  large  root  system  of  this  crop  makes  it  a  gross  feeder  requiring 
a  liberal  amoimt  of  fertilizer.  On  the  experiment  station  farm  good 
results  have  been  obtained  from  the  appUcation  of  2,000  poimds  of 
ground  limestone  per  acre  and  from  400  to  600  poimds  of  a  mixture 
containing  3  per  cent  ammonia,  6  per  cent  phosphoric  acid,  and  7  per 
cent  potash.  The  ammonia  may  be  furnished  by  dried  blood  or 
sulphate  of  ammonia,  and  the  source  of  the  potash  likewise  makes 
no  material  difference.  Because  of  the  long  growing  season  of  the 
crop,  half  the  fertiUzer  should  be  apphed  in  the  latter  part  of  April 
and  the  remainder  in  the  early  part  of  August.  This  will  prevent  so 
much  being  lost  by  leaching  during  the  rainy  season  and  insure  the 
plant  some  food  during  the  latter  part  of  the  season.  Since  a  new 
root  system  is  formed  every  year,  the  fertilizer  need  not  be  apphed 
early.  The  feeding  roots  do  not  start  until  the  tops  have  made  a 
considerable  growth,  and  the  plants  use  the  stored-up  plant  food  in 
the  old  stubs  of  the  rattoons  during  the  early  period  of  growth. 

The  cultivation  of  Japanese  cane  is  similar  tp  that  of  com  and 
cotton.  The  seed  bed  should  be  even  more  carefuDy  and  deeply 
prepared,  because  the  crop  will  probably  occupy  the  same  field  for  a 
nmnber  of  years  without  further  plowing.  After  the  first  year  the 
ground  should  be  thoroughly  stirred  3  or  4  inches  deep  in  the  early 
spring.    A  disk  harrow  or  a  2-horse  cultivator  driven  between  the 
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TOWS  will  do  the  work  very  wdl  without  injuring  the  roots,  as  the  new 
growth  has  not  yet  been  made.  A  second  shallower  cultivation 
should  immediately  follow  the  application  of  fertilizer,  and  each 
succeeding  cultivation  should  be  shallower  than  the  preceding  one  to 
avoid  root  pruning. 

Harvesting  should  not  be  done  too  early.  The  chief  value  of  the 
crop  lies  in  its  high  sugar  content,  and  all  saccharine  forage  crops 
must  reach  a  certain  stage  of  maturity  in  order  to  furnish  feed  of  the 
best  quality.  Sugar  formation  does  not  go  on  during  rapid  plant 
growth,  but  only  when  the  cool  weather  of  fall  has  set  in.  Cane 
silage  will  keep  better  and  have  a  higher  feeding  value  if  made  from 
mature  cane.  Care  should,  of  course,  be  taken  to  prevent  injury 
by  frosts,  but  if  fed. soon  after  a  frost  injury  the  loss  will  be  slight. 
The  canes  are  too  heavy  to  be  successfully  cut  with  a  mowing  machine, 
and  after  two  years'  growth  the  rows  spread  too  widely  for  successful 
work  with  the  com  harvester.  As  yet  the  most  satisfactory  instru- 
ments for  cutting  are  the  machete  com  knife  and  the  hoe. 

The  rows  of  Japanese  cane  may  be  planted  8  feet  apart  and  velvet 
beans  planted  2  or  3  feet  apart  in  the  row  between  them.  Both 
cane  and  beans  should  be  given  good  cultivation  until  long  runners 
prevent  further  work.  The  beans  should  be  planted  early  in  the 
season  to  prevent  the  cane  from  completely  smothering  them.  As  the 
cane  is  rich  in  carbohydrates,  which  include  its  sugar  and  fiber,  it  is 
well  to  mix  it  with  high  protein  feeds.  For  this  purpose  velvet  beans, 
cottonseed  meal,  soy  beans,  cowpeas,  oil  meal,  alfalfa,  or  clover  may 
be  used  if  available.  Because  of  the  bidky  nature  of  the  Japanese 
cane,  the  more  concentrated  foods  are  especially  valuable. 

After  conducting  feeding  experiments  the  Florida  Station  recom- 
mends these  rations:  (1)  12  pounds  of  Japanese  cane,  10  poimds  of 
velvet  beans  in  the  pod,  and  2  pounds  of  cottonseed  meal,  and  (2)  10 
pounds  each  of  Japanese  cane  and  cowpea  hay,  and  8  or  10  pounds  of 
velvet  beans  in  the  pod. 

FIOHTDTG  THE  BOLL  WEEVIL  BT  CLEAN  FASMHrO  METHODS.' 

The  Department  of  Agriculture  has  spent  more  than  a  million 
dollars  in  studying  and  fighting  the  boll  weevil,  and  the  cotton  States 
have  added  to  this  sum  imtil  it  greatly  exceeds  this  figure. 

Any  effective  method  of  combating  the  boll  weevil  must  be  based 
on  accurate  knowledge  of  its  life  history  and  habits.  It  will  feed  or 
breed  only  on  the  cotton  plant.     Clean  farming  methods  attack  the 

lOompUed  from  Alabama  College  Sta.  BuL  146;  Circs.  5,  6,  and  7;  Louisiana  Crop  Pest  Com.  Circs.  3, 
15, 28,  and  31.  The  life  history  of  the  boll  weevil  and  methods  of  avoiding  its  ravages  are  fully  dealt  with 
to  tbe  foUowliig  pablicatioDs:  Alabama  College  Sta.  BuL  129;  Mississippi  Sta.  Bui  139,  Ciro.  17;  Texas 
Sta.  BoL  74,  Circs.  4  and  8;  U.  S.  Dept  Agr.,  Farmers'  Buls.  130, 163, 1S9,  209,  211,  216, 314,  and  344;  Bur. 
Ent  BuL  61,  and  Ore  122;  Louisiana  Crop  Pest  Com.  Circs.  5, 8,  9, 16,  22,  23, 24, 25, 33. 
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weevil  by  removing  its  food,  prolonging  the  period  of  starvation,  and 
destroying  the  material  in  which  it  spends  the  winter.  It  has  been 
foimd  advisable  to  remove  stalks  and  carefully  screen  in  any  seed 
houses  which  may  be  in  or  near  cotton  fields,  ^oss  on  forest  trees 
may  shelter  vast  numbers  of  weevils  during  the  winter. 

The  most  important  step,  however,  is  the  destruction  of  the  cotton 
plfuits  by  October  10,  or  as  soon  after  that  date  as  possible.  It  is 
readily  seen  that  if  its  only  food  is  removed  from  three  to  five  weeks 
before  the  first  killing  frost  causes  it  to  go  into  winter  quarters,  the 
number  of  weevils  present  during  the  following  spring  and  summer 
will  be  greatly  reduced.  This  measure  is  especially  important  along 
the  line  of  advfmce  of  the  weevil  in  territory  not  yet  infested.  After 
making  long  flights  late  in  the  season,  the'  presence  of  growing  cotton 
gives  the  weevil  a  good  opportunity  to  feed  before  going  into  winter 
quarters.  If  the  plants  have  been  destroyed  early,  however,  the 
long  flight,  followed  by  starvation,  greatly  decreases  the  probability  of 
the  weevils  appearing  the  following  season  in  this  new  territory. 

The  Louisiana  State  Crop  Pest  Commission  foimd  that  when  cotton 
plants  were  destroyed  before  October  15,  only  3  per  cent  of  the  weevils 
survive.  The  necessity  for  prompt  and  early  destruction  of  the  plants 
is  indicated  by  the  survival  of  15  per  cent  of  the  weevils  where  plants 
remained  imtil  the  period  between  October  15  and  27;  when  plants 
were  destroyed  between  November  1  and  25  about  22  per  cent  of  the 
weevils  survived;  and  when  the  plants  were  destroyed  between 
November  25  and  December  7,  28  per  cent.of  the  weevils  lived  through 
the  winter.  Allowing  the  plants  to  stand  imtil  Christmas  allowed  43 
per  cent  of  the  weevils  to  survive  and  attack  the  next  cotton  crop. 
Starvation  of  the  weevil  before  it  entered  winter  quarters  '*was  more 
effective  in  causing  death  than  cold  or  wet  weather  during  the  winter." 
If  the  cotton  plants  are  not  removed  the  weevil  is  not  deprived  of 
food  for  more  than  about  94  days.  If  they  are  destroyed  October  10, 
the  average  weevil  must  starve  imless  it  can  go  180  days  without  food. 
The  average  time  that  weevils  remained  in  winter  quarters  was  159 
days.  The  fact  that  one  weevil  Hved  255  days,  or  8 J  months,  without 
food  indicates  that  even  the  possible  6  months'  starvation  does  not 
entirely  eradicate  the  weevil,  but  it  prepares  the  way  for  much  more 
effective  use  of  other  cultural  methods  and  spraying.  The  length  of 
time  between  coming  out  of  winter  quarters  and  the  death  of  the 
weevil  has  an  important  application  to  the  time  of  spraying  or  other 
use  of  poisons.  The  average  weevil  hved  about  1 1  days,  but  in  one 
case  this  period  reached  44  days  from  winter  quarters. 

If  rains  occur  after  the  maturity  of  the  crop  many  small  bolls  may 
be  formed.  This  condition  favors  the  rapid  increase  of  the  weevils 
until  frost  destroys  the  cotton.    These  late-developed  weevils  are 
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most  Hkdy  to  survive  the  winter.  They  do  not  enter  winter  quarters 
exhausted  by  long  flights,  starvation,  or  the  other  activities  of  older 
weevils. 

Cotton  stalks  may  be  destroyed  or  removed  by  (1)  uprooting, 
piling,  and  burning;  (2)  by  cutting  with  a  stalk  chopper,  plowing 
under  deeply,  and  disking  the  field  after  plowing;  or  (3)  by  turning 
in  enough  animals  to  consxune  all  the  green  cotton  in  a  few  days. 
The  first  method  is  the  most  effective  as  the  second  allows  some 
weevils  to  escape  to  the  surface  unless  very  thoroughly  done.  Grazing 
is  possible  only  in  exceptional  cases.  After  the  burning  method 
"the  cheapest,  most  effective  and  preferred  plan  is  to  use  what  is 
known  as  the  V-shaped  cotton-stalk  cutter.  ''^  Stalks  not  completely 
severed  in  cutting  should  be  puUed  or  chopped  to  prevent  their 
remaining  green  and  supplying  food  for  weevils.  The  windrowed 
stalks  may  be  piled  with  a  pea-vine  rake  or  otherwise  and  burned 
after  a  week  or  10  days'  drying,  crude  oil  being  used  if  necessaiy. 
They  should  be  placed  in  position  to  bum  while  still  green,  so  that  the 
weevils  may  be  concentrated  under  the  rows  or  piles  and  destroyed 
by  the  fire.  Stalks  may  be  plowed  out  but  this  is  less  effective  and 
requires  more  work. 

In  addition  to  destroying  the  cotton  plants  on  which  weevils 
feed,  aU  kinds  of  rubbish  along  ditches,  fences,  terraces,  turn  rows 
and  field  borders  should  be  destroyed  to  remove  winter  shelter. 

Perhaps  the  most  convincing  proof  of  the  wisdom  of  the  early 
faU  destruction  of  cotton  plants  is  shown  by  the  actual  field  results 
observed  in  two  instances.  On  November  13,  1907,  a  severe  frost 
completely  destroyed  the  squares,  green  bolls,  and  fohage  on  the 
cotton  plants  in  the  northern  parishes  of  Louisiana.  The  following 
spring  the  boll  weevil  was  so  rare  that  the  newspapers  reported  that 
it  had  entirely  disappeared.  Farther  south  where  the  frost  was 
less  severe  more  weevils  survived.  A  steady  increase  in  the  number 
of  surviving  weevils  was  noted  from  north  to  south. 

During  1906  and  1907  the  Bureau  of  Entomology  of  this  Department 
conducted  a  field  experiment  in  Calhoun  County,  Tex.  Cotton 
plants  on  400  acres  were  uprooted  and  burned  during  the  first  10  days 
of  October,  1906.  No  other  cotton  was  grown  within  30  miles. 
'Up  to  May  1,  1907,  but  1  weevil  was  foimd  in  the  400-acre  area  at 
Olivia,  while  in  the  check  fields,  30  miles  away,  where  the  stalks  had 
not  been  destroyed  the  previous  fall,  the  weevils  were  so  numerous 
that  practically  every  square  was  being  destroyed  by  May  1."  In 
August,  1907,  there  was  an  average  of  10  boUs  per  plant  left  on  the 
Calhoun  County  fields  near  OUvia,  but  only  3  bolls  per  plant  remained 
where  cotton  had  not  been  destroyed  the  previous  fall.  At  OUvia 
an  average  of  615  pounds  of  seed  cotton  per  acre  was  secured  as 

>  For  dflscriptkm  see  the  soooeeding  nmnber  of  tbis  series  of  baUeUns. 
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compared  with  225  pounds  in  the  fields  30  miles  away,  where  the 
cottoa  was  not  destroyed  the  fall  before.  At  10  cents  per  ]>ound  for 
lintand  $12  a  ton  for  seed  this  difference  in  yield  paid  $14.56  per 
acre  or  about  29  times  as  much  as  it  had  cost  to  clear  the  fields  of 
green  cotton  the  fall  before. 

HASTEVOTG     MATTTRITT     OF     COTTON     WITH     FEBTIUZEES.' 

In  order  to  successfully  combat  the  boll  weevil  much  attention 
has  been  given  to  the  development  of  early  ripening  varieties  of 
cotton.  Recent  experiments  at  the  North  Carolina  Experiment 
Station,  reported  by  C.  B.  WiUiams,  show  the  important  extent  to 
which  early  ripening  may  be  promoted  by  judicious  use  of  fertiUzers. 

In  ^  large  number  of  tests  on  a  wide  variety  of  soils  it  was  foimd 
that  the  use  of  fertihzers  in  all  cases  hastened  maturity.  About  50 
per  cent  more  cotton  was  open  at  the  first  two  pickings  on  the  fer- 
tilized plats  than  on  those  which  had  not  been  fertilized.  The 
effect  was,  however,  somewhat  more  marked  on  sandy  and  sandy  loam 
soils  than  on  red  clay  soils.  The  most  marked  effect  was  obtained 
from  the  use  of  heavy  applications  of  phosphoric  acid. 

As  carriers  of  phosphoric  acid,  acid  phosphate,  basic  slag,  and  finely  ground 
phosphate  rock  have  been  tested,  and  all  have  been  found  to  hasten  the  maturity 
of  cotton,  as  shown  by  the  percentage  of  seed  cotton  open  at  first  and  second  pickings. 
In  fact,  the  hastening  of  the  maturity  was  decidedly  more  marked  from  phosphatic 
fertilizing  materials  than  irosn  carriers  of  potash  and  nitrogen  tried.  Increasing  the 
quantity  of  phosphoric  acid  derived  from  acid  phosphate  with  normal  amounts  of 
potash  and  nitrogen  was  attended  by  a  gradual  increase  in  the  percentage  of  total 
seed  cotton  open  at  the  first  picking. 

Nitrogen  was  more  effective  than  potash  in  hastening  maturity. 
Air-slaked  lime  did  not  hasten  maturity,  but  when  used  in  connec- 
tion with  other  fertihzing  materifils  increased  their  effect  in  hasten- 
ing maturity.    It  was  observed  that — 

When  196  pounds  of  acid  phosphate  was  added  to  an  application  conaJBting  of  a 
mixture  of  48  pounds  of  manure  salt  and  78  pounds  of  dried  blood,  there  was  almost 
13  per  cent  increase  in  seed  cotton  open  of  total  crop  at  the  first  picking  and  more 
than  7  per  cent  increase  at  the  end  of  the  second  picking.  This  application  also  gave 
22  per  cent  at  the  first  picking  and  12  per  cent  at  the  end  of  second  picking  more  of 
the  total  yield  open  than  was  secured  from  the  adjoining  plat  which  had  received  no 
fertilizer  treatment. 

Basic  slag  was  found  to  hasten  maturity  even  more  than  acid  phosphate,  as  was 
shown  by  practically  one-half  of  the  cotton  being  open  at  the  first  picking  on  the  plat 
which  received  an  application  of  this  material  in  connection  with  normal  quantities 
of  manure  salt  and  dried  blood  (48  pounds  of  manure  salt  and  78  pounds  of  dried 
blood).  On  the  plat  to  which  phosphoric  acid,  in  connection  with  normal  application 
of  potash  and  nitrogen,  was  supplied  from  acid  phosphate,  it  was  found  that  about 
12^  per  cent  less  of  total  cotton  opened  at  the  first  picking  than  did  on  the  plat  from 
which  the  phosphoric  acid  in  equal  quantities  was  furnished  from  basic  slag  under  the 

1  Compiled  from  North  Carolina  Sta.  Rpt.  1909,  p.  37. 
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Bune  conditionfl.    When  this  latter  material  was  applied  in  the  drill  in  connecti<»i 
with  a  ton  of  stable  manure  per  acre,  the  effects  upon  hastening  maturity  were  mark- . 
edly  reduced. 

Where  high-grade,  finely  ground  phosphate  rock  as  a  carrier  of  phosphoric  acid  was 
used  at  the  rate  of  274  pounds  per  acre  (four  times  normal  phosphoric  acid)  in  connec- 
tion with  a  ton  of  stable  manure,  and  both  were  applied  in  the  drill,  it  was  noted  that 
the  percentage  of  total  seed  cotton  open  at  the  nrst  picking  was  aboutl35  per  cent  and 
at  the  end  of  the  second  more  than  20  per  cent  greater  than  on  an  imfertilized  plat 
adjacent. 

THE  SCUPPEBNOVG  AS  A  PROFITABLE  CEOP.' 

In  recent  years  the  growing  of  scupi)ernongs  for  wine  making 
has  developed  into  a  local  industry  of  considerable  importance.  In 
a  recent  report  of  the  North  Carolina  Experiment  Station,  W.  C. 
Etheridge  describes  methods  of  growing  and  keepmg  the  grapes  and 
the  processes  of  wine  making  locally  used. 

A  large  part  of  North  Carolina,  particularly  the  eastern  sound-bordering  counties, 
off^s  an  opportunity  to  the  farmers  located  therein  for  the  development  of  a  substan- 
tial industry  which  may  be  carried  on  to  advantage  along  with  the  usual  farm  opera- 
tioDB  ol  the  locality,  or  taken  singly  and  more  extensively. 

This  is  the  growing  for  comm^x^ial  purposes  <^  scuppemong  grapes,  to  which  the 
section  is  ideally  adapted  in  soil  and  climate.  With  such  natural  advantages  there 
is  w(mder  that  this  industry  remains  undeveloped  when  the  only  other  factor  wanting 
is  a  market,  the  lack  of  which  may  be  attributed  more  to  an  absence  of  enterprise  in 
seeking  than  to  its  nonexistence,  for  undoubtedly  with  some  effort  and  advertising  a 
market  could  be  found  for  the  delicious  light  wine  that  may  be  produced  from  the 
scup];)emong  grape.  There  are,  to  be  sure,  a  few  large  vineyards  in  the  State  operated 
on  a  commercial  basis  by  several  wine  companies  of  another  State;  but  with  the 
small  farmer,  to  whom  the  scuppernong  might  be  made  to  yield  as  reliable  reve- 
nue as  his  staple  crops,  the  industry  is  dormant. 

The  vines  are  always  propagated  from  runners  which  may  be  had  from  any  estab- 
lished vine  by  pulling  or  digging  up  the  overhanging  and  rooted  branches.  These 
riiould  be  set  out  in  the  fall,  and  may  be  trained  either  on  a  scaffold  or  trellis,  the  for- 
mer requiring  less  attention,  while  the  latter  affords  easier  access  for  prrining  and 
gathering  the  fruit  and  gives  the  vine  more  fruit-bearing  surfetce.  If  a  scaffolding  is 
used,  the  main  posts  should  be  of  fat  pine,  if  obtainable,  as  these  will  last  indefinitely, 
although  cypress  and  juniper  make  very  good  ones  if  the  part  that  is  to  be  buried  is 
given  a  coating  of  tar.  The  running  poles  are  best  if  of  large  cypress,  or  juniper  sap- 
lings, 3  to  5  inches  in  diameter,  stripped  of  their  bark;  yet  any  sort  of  pole  or  rail  may 
be  used  for  this  purpose,  as  it  may  easily  be  replaced  when  rotten.  If  trellising  is 
preferred,  convenience  may  again  be  regarded  in  the  selection  of  posts,  as  on  account 
of  their  small  size  it  is  not  difficult  to  replace  them  when  needed. 

Although  a  trellised  vine  would  require  more  attentive  pruning, 
the  work  of  the  South  Carolina  Station,  as  reported  in  a  previous 
bulletin  of  this  series,'  indicates  that  whether  grown  on  arbor  or 
trellis  the  vines  will  succeed  better  if  rightly  pruned. 

For  making  wine  only  ripe  and  perfectly  sound  grapes  should  be  used.  When  fully 
ripe  they  are  shaken  into  large  sheets  of  burlap,  or  cloth,  spread  underneath  the  vine, 

iCompfled  from  North  Carolina  Sta.  Rpt.  1909,  p.  117.     « U.  S.  Dept.  Agr.,  Farmers'  Bui.  374,  p.  11. 
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the  shaking  being  easily  accomplished  by  jarring  the  vine  with  a  pole  crotched  at  one 
end,  by  which  a  hold  is  obtained  on  the  ^ine.  Such  trash  from  the  vine,  leaves  and 
broken  bits  of  stems  or  twigs,  as  may  have  fallen  into  the  sheet  is  carefully  picked  out 
and  the  grapes  are  ready  for  the  press. 

'  The  process  is  very  simple,  being  only  a  flat,  shallow  trough  about  8  feet  long,  3^  feet 
wide  at  one  end,  tapering  down  to  about  18  inches  at  the  other,  and  having  fixed  at 
about  30  inches  from  the  wider  end  a  wooden  roller  6  or  8  inches  in  diameter.  This 
roller  is  covered  spirally  with  strips  of  leather,  which  give  it  a  better  catch  on  the  grapes 
and  make  it  less  liable  to  smash  the  seed  than  if  its  surface  were  bare.  To  either  or  both 
ends  is  fitted  a  crank  for  turning.  When  in  use  the  trough  ia  fixed  between  four  posts  at 
a  convenient  height  for  pouring  in  the  grapes  and  is  slightly  inclined  tar  the  flow  of  the 
juice.  The  grapes  are  poured  into  the  trough  behind  the  roller,  and  it  ia  slowly  turned 
over  them,  crushing  out  the  juice,  which  is  received  into  a  pail  or  tub  placed  beneath 
the  lower  end  of  the  trough  and  is  then  strained  into  stands  usually  made  by  sawing 
a  good  oaken  barrel  through  the  middle.  The  juice  is  afterwards  filtered  through 
some  material  that  will  catch  the  smaller  rags  of  pulp  and  broken  bits  of  seed  which 
have  escaped  the  strainer.  A  filter  commonly  used  in  the  eastern  part  of  the  State  is 
made  of  small  pieces  of  sea  shells  wrapped  or  mixed  with  clean,  bright  broom  grase 
and  placed  in  a  large  funnel.    This  is  very  effective  in  clearing  the  juice. 

After  filtering,  the  juice  is  transferred  to  barrels,  where  it  may  be  sweetened  at  once 
or  after  fermentation,  this  depending  upon  the  quality  of  wine  desired.  If  the  sweet- 
ening is  done  before  the  juice  ferments  the  wine  retains  much  of  the  mild,  natural  flavor 
of  the  ripe  fruit,  but  does  not  have  the  body,  or  ''tang,''  that  results  if  fermentation 
is  first  allowed.  The  amount  of  sugar  to  be  used  in  sweetening  is  between  2  and  3 
pounds  per  gallon  of  juice,  and  varies  with  the  time  the  wine  is  to  be  kept;  if  it  is 
intended  for  use  within  a  year  or  two,  less  sugar  is  required  than  if  the  wine  is  to  be 
aged ;  and  less  is  needed  if  the  sweetening  is  done  before  than  after  fermentation.  After 
the  juice  is  in  the  barrels  the  bungs  are  left  out  until  all  the  fermentative  gases  have 
escaped,  and  are  then  driven  tightly  in. 

Converting  the  fruit  into  wine  is  easily  the  most  profitable  disposal  that  can  be 
made  of  it,  provided  a  market  can  be  found.  A  bushel  of  grapes  will  yield ,  even  with 
the  preeent  crude  methods  of  pressing,  3  gallons  of  wine,  exclusive  of  the  sugar  added 
in  sweetening.  This  should  sell  for  at  least  $2  per  gallon,  making  a  gross  return  of  $6 
per  bushel  for  the  grapes.  The  cost  of  making  the  wine  is  small,  as  the  method  is  a 
simple  and  easy  one,  requiring  little  skill  and  no  apparatus  that  may  not  be  provided 
at  home.  The  only  material  entering  into  the  process  that  need  call  for  a  direct 
expenditure  is  the  sugar  used  in  sweetening,  and  even  this  is  used  at  a  profit,  as  it 
increases  the  volume  of  the  wine  in  about  the  same  proportion  as  its  own  volume,  the 
value  of  the  extra  quantity  of  wine  produced  exceeding  the  cost  of  the  sugar. 

EABLY  SPBHTG  LAMBS  IS  THE  SOUTH.' 

In  a  bulletin  of  the  Alabama  Experiment  Station  D.  T.  Gray  and 
J.  W.  Ridgway  strongly  advocate  increased  attention  to  animal  pro- 
duction in  the  South,  pointing  out  especially  the  many  natural 
advantages  of  that  region  for  sheep  raising. 

The  northern  farmer  must  be  contented  with  a  grazing  period 
of  6  months  or  less  and  must  give  early  lambs  expensive  hothouse 
treatment  during  the  cold  winter  months,  while  a  large  part  of  the 
South  can  have  permanent  pastures  for  10  months  in  the  year  by  the 
use  of  Bermuda  grass,  bur  clover,  and  Japan  clover.     Temporary 

1  CompUed  from,  Alabama  College  Sta.  Bui.  148;  Missouri  Sta.  Ciro.  Inform.  25;  Temiessee  Sta.  Bui.  84. 
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winter  pastures  may  be  resorted  to  during  the  remaining  2  months, 
thus  giving  the  advantage  of  pasture  12  months  in  the  year. 

Sheep  raising  will  insure  some  return  in  case  the  money  crop  is  iet 
total  or  partial  failure.  Should  the  season  be  too  wet  for  cotton,  it 
will  very  probably  be  favorable  for  the  pastures  which  feed  the 
sheep,  and  the  wool  and  lambs  will  furnish  a  very  acceptable  source 
of  income.  The  early  lambs  will  bring  returns  in  the  spring,  which 
ordinarily  marks  a  time  of  low  income  and  considerable  expenditure 
for  fertilizer,  seed,  machinery,  and  other  things  necessary  for  the  sea- 
son's work.  Another  advantage  is  that  sheep  require  most  attention 
at  the  time  when  southern  crops  need  little  or  no  attention. 

There  is  always  a  good  demand  for  the  early,  or  spring,  lamb. " 
Should  the  local  market  not  demand  all  that  the  farmer  can  produce, 
they  can  be  shipped  to  the  larger  cities,  for  prices  are  often  suffi- 
ciently high  to  justify  the  payment  of  express  charges.  The  early 
lamb  is  usually  bom  in  December  or  early  January  and  ready  for 
market  by  the  middle  of  April  in  Alabama,  but  in  Tennessee  the  sea- 
son is  somewhat  later.  According  to  a  court  ruhng,  a  spring  lamb 
there  is  one  bom  after  January  1.  The  Tennessee  lamb  brings  the 
best  price  between  May  25  and  June  15,  after  which  the  Kentucky 
lamb  becomes  a  more  active  competitor,  and  prices  become  lower. 

A  good  winter  range  or  canebrake  will  furnish  ample  feed  for  the 
ewes,  which  will  require  no  further  attention  under  these  conditions, 
save  at  lambing  time,  but  the  small  farmer  usually  does  not  have 
these  faciUties.  This  does  not  prevent  the  sheep  from  being  espe- 
cially adapted  to  the  needs  of  the  farmer  with  Uttle  capital.  Oats, 
vetch,  rye,  wheat,  bur  clover,  and  barley  pastures  may  readily  be 
resorted  to.  The  southern  ewe,  which  quite  generally  prevails  south 
of  Nashville,  Tenn.,  and  is  usually  secured  as  a  basis  of  the  flock, 
may  be  had  at  prices  ranging  from  $2.50  to  $4.50.  When  crossed  with 
a  Down  ram,  a  medium  good  lamb  for  spring  market  is  the  result. 
These  ewes  will  increase  from  a  purchase  weight  of  80  to  90  pounds 
to  125  or  130  poimds  when  the  lamb  is  sold  in  the  spring.  However, 
until  the  increase  in  the  spring  lamb  trade  exhausted  the  supply, 
the  Tennessee  farmer  usually  bought  when  possible  the  native  moim- 
tain  ewe,  bred  largely  on  the  .Cumberland  Plateau  or  the  Highland 
Rim.  This  ewe  is  most  common  north  and  east  of  Nashville,  and  is  a 
leggy,  heavy-boned  sheep,  in  some  respects  resembling  the  Leicester. 

At  the  Alabama  Experiment  Station  a  flock  of  scrub  and  grade 
ewes,  headed  by  a  Southdown  ram,  was  handled  under  conditions  simi- 
lar to  those  of  the  average  small  farm  of  that  State.  During  the 
summer  months  i\o  attention  was  given  to  the  sheep  on  pasture  except 
to  see  that  they  had  plenty  of  water  and  a  mixture  of  1  part  of 
tobacco  dust  and  4  parts  of  salt  at  all  times  to  keep  down  stomach 
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worms.  When  the  worma  are  troublesome  the  flock  should  be 
changed  from  pasture  to  pasture  as  frequently  as  possible,  except 
when  on  a  large  range,  to  prevent  or  check  reinfestation  by  worms. 

As  the  lambs  were  to  be  dropped  in  December  or  early  January, 
the  ewes  were  *' flushed''  by  turning  them  on  fresh  pasture  and  giving 
them  a  little  cottonseed  meal  daily  during  July  and  August  preced- 
ing the  breeding  season.  The  ewes  were  kept  neither  too  fat  nor  too 
poor  during  these  months.  The  station  ram  was  allowed  to  run  with 
the  flock  at  all  times,  but  had  there  been  as  many  as  50  ewes  he  would 
have  been  kept  away  during  the  day. 

Although  many  southern  farmers  feed  nothing  but  cottonseed  meal 
and  hulls  to  the  ewes,  others  avoid  cottonseed  and  its  products, 
claiming  that  they  cause  blindness,  dizziness,  and  sometimes  death. 
To  test  this  point  the  old  flock  was  divided  into  two  lots,  one  of  which 
was  fed  upon  soy-bean  hay  alone  and  the  other  upon  cottonseed  meal 
and  hulls.  No  bad  results  are  reported  from  either  feed.  Both  lots 
of  ewes  came  to  the  lambing  period  in  excellent  health  and  spirit, 
but  those  fed  on  cottonseed  meal  seemed  more  alert  and  spirited  than 
the  soy-bean  lot.  Notwithstanding  these  favorable  results  in  feeding 
cottonseed  meal,  some  caution  is  necessary  in  feeding  it.  Recent 
investigations  by  Dr.  Crawford,  of  the  Department  of  Agriculture, 
indicate  that  cottonseed  meal  contains  a  salt  of  pyrophosphoric  acid, 
which  may  cause  serious  trouble.  Probably  some  kinds  of  cotton- 
seed contain  this  poisonous  matter  in  larger  amounts  than  others, 
which  may  account  for  the  fact  that  some  feeders  have  had  trouble 
and  some  have  not.  Unless  the  seed  fed  has  been  tested  in  some  way, 
only  small  quantities  should  be  used  at  first.  During  four  years' 
work  at  this  station  no  ill  results  have  come  from  the  use  of  cottonseed 
meal  as  a  feed  for  sheep,  save  possibly  in  one  case  in  1906.  The  daily 
feed  eaten  by  each  ewe  was  0.5  pound  of  cottonseed  meal  and  1.3 
pounds  of  cottonseed  hulls,  costing  30  cents  per  month  per  ewe  for 
this  lot,  and  1.9  pounds  per  day  of  soy-bean  hay,  costing  35  cents  per 
month  per  ewe.  The  total  gains  per  ewe  for  106  days  were  1.8 
pounds  for  the  cottonseed  lot  and  1.6  pounds  for  those  fed  on  soy- 
bean hay.    The  animals  averaged  about  95  pounds  in  weight. 

The  small  farm,  as  usually  managed,  does  not  afford  green  feed 
throughout  the  year,  so  it  is  necessary  to  know  what  increase  would 
be  made  in  the  feed  given  the  ewes  after  lambing.  The  majority  of 
owners  allow  animals  to  run  down  in  flesh  at  this  time,  and  even  tho 
writers  on  the  subject  estimate  the  necessary  increase  of  feed  at  onlj' 
25  per  cent.  In  view  of  the  results  of  experimental  work  with  grade 
Angus  cows.  Prof.  Mumford,  of  the  University  of  Illinois,  says:*  "In 
this  test  it  took  approximately  twice  as  much  feed  to  maintain  a  cow 

iniinois  Sta.  Bui.  Ill,  p.  338. 
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suckling  a  calf  as  it  did  during  her  pregnancy."  Accordingly  the 
feed  of  these  ewes  was  doubled  in  amount,  but  as  they  immediately 
b^an  to  increase  in  weight  the  amount  was  reduced  imtU  they  were 
receiving  75  per  cent  more  cottonseed  meal  and  81  per  cent  more  hulls 
than  when  dry.  These  amounts  were  foimd  to  maintain  them  with- 
out material  increase  or  decrease  of  weight.  The  cost  per  ewe  per 
month  on  this  ration  was  54  cents. 

If  the  purposes  of  the  experiment  had  not  compelled  the  continu- 
ance of  the  animals  on  the  dry  feed,  the  most  economical  method  of 
management  would  have  been  to  turn  ewes  and  lambs  upon  the  green 
pastures.  Under  the  conditions  only  the  lambs  were  permitted  to 
run  on  the  pasture  of  fall-planted  oats  and  vetch,  which  were  ready 
for  grazing  by  the  time  the  lambs  could  use  them.  Any  animal  makes 
its  cheapest  gains  when  yoimg,  so  it  pays  to  feed  the  lambs  well.  They 
will  begin  to  eat  when  about  10  days  old.  Although  they  will  eat 
but  little  com,  the  6.6  bushels  of  coarsely  ground  com  which  14  lambs 
ate  helped  to  finish  them  for  market  at  an  earUer  date.  They  were 
sold  at  an  average  age  of  101  days  and  an  average  hve  weight,  at 
Atlanta,  of  51  pounds.  While  the  station  accounts  show  a  profit  of 
only  $10.11  on  the  transaction,  it  must  be  remembered  that  for  the 
purposes  of  the  experiment  an  uneconomical  method  of  feeding  the 
ewes  was  followed,  and  that  in  addition  to  bringing  this  profit  they 
had  furnished  a  market  for  the  feed  consumed  at  the  rate  of  $25  per 
ton  for  cottonseed  meal,  $6  per  ton  for  hulls,  $12.50  per  ton  for  soy- 
bean hay,  and  10  cents  per  month  per  sheep  for  pasture,  and  that  the 
fertilizing  elements  of  these  crops  were  retained  on  the  farm  in  a 
form  fully  as  valuable,  weight  for  weight,  as  many  commercial  fertil- 
izers for  which  high  prices  are  being  paid. 

The  earliest  bunch  was  sent  to  Atlanta  to  market  April  23.  Two 
of  the  lambs  sold  for  9  cents  per  pound,  live  weight,  3  for  8i  cents, 
and  the  remainder  marketed  later  at  8  cents  per  pound.  The  fact 
that  the  later  ones  were  of  better  quaUty  emphasizes  the  importance 
of  marketing  before  the  weather  becomes  warm  and  the  demand 
weakens.  The  market  opens  with  what  is  known  as  the  Easter  lamb, 
one  which  is  of  good  quaUty  and  weighs  from  40  to  45  pounds. 
Although  the  Easter  lamb  from  Tennessee  will  sell  at  from  d  to  12 
cents,  it  holds  the  same  position  in  the  sheep  market  that  the  Christ- 
mas steer  does  i^  the  beef  market,  and  a  few  loads  will  supply  the 
demand.  Any  surplus  is  a  dmg  on  the  market.  It  does  not  pay  to 
market  a  lamb  at  40  pounds,  since  the  ewe  must  be  maintained  an 
entire  year  and  the  lamb  may  be  made  to  weigh  80  pounds  at  prac- 
tically the  same  cost  required  to  bring  it  to  40  pounds. 

Experiments  at  the  Missouri  Agricultural  Experiment  Station 
show  that  the  best  gains  were  made  by  fattening  sheep  when  com 
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formed  a  part  or  all  of  the  ration  and  that  a  better  finish  resulted, 
while  a  ration  of  wheat  bran  exclusively  proved  inferior  for  fatten- 
ing lambs.  A  feeder  from  which  the  animala  were  able  to  supply 
themselves  with  grain  at  all  times  proved  too  expensive  to  be  recom- 
mended. When  roots  formed  a  part  of  the  ration  better  gains  were 
made  and  less  dry  matter  required  to  produce  a  pound  of  gain. 
Shearing  late  in  winter  increased  the  weight  of  gain,  but  shearing 
December  1  was  not  followed  by  good  results.  Animals  fattened  on 
rape  during  the  fall  were  as  successful  feeders  as  those  pastured  on 
grass  during  the  same  period. 

An  Alabama  farmer,  who  started  with  scrub  ewes  and  tries  to  keep 
about  100  ewes  in  the  pasture  with  150  cattle,  writes  the  experiment 
station  that  ''our  investment  in  sheep  has  never  paid  us  less  than 
100  per  cent  and  many  years  has  paid  us  even  more  than  that.  The 
higher  we  grade  them  up  the  better  they  pay  us,  notwithstanding  the 
fact  that  the  higher  they  are  graded  up  the  greater  price  we  place 
upon  the  breeding  flock."  The  same  writer  sums  up  the  advantages 
of  sheep  raising  on  the  southern  farm  in  these  sentences:  "They  re- 
quire but  a  small  capital  to  begin  the  business.  They  will  do  well  on 
hilly  and  broken  lands.  Their  manure  is  one  of  the  richest  animal 
manures  that  can  be  obtained.  The  money  comes  in  from  them  in  the 
spring  and  early  summer  when  money  is  scarce.  They  subsist  on 
things  that  other  animals  will  not  eat.  They  afford  us  two  sources 
of  profit — wool  and  lambs." 

THE  PKGDUCTIGlf  OF  SAIHTAET  MIIK.^ 

The  great  problem  in  the  production  of  sanitary  milk  is  to  exclude 
bacteria.  It  is  commonly  understood  that  to  prevent  contamina- 
tion of  the  milk  the  cow  stables,  milk  utensils,  and  the  milker  should 
be  kept  as  clean  as  possible,  and  that  the  stable  should  be  so  con- 
structed that  it  may  be  easily  and  thoroughly  cleaned.  The  air  of 
the  stable  should  be  as  free  as  possible  from  dust  when  milking. 
Some  of  these  factors  which  enter  into  the  production  of  sanitary 
milk  have  been  discussed  in  a  previous  bulletin  of  this  series.* 

Recently  the  Virginia  Station  has  determined  the  number  of  bac- 
teria and  the  relative  importance  of  observing  these  and  other  pre- 
cautions taken  to  avoid  contamination.  By  actual  count  it  was 
found  that  sprinkling  the  straw  bedding,  so  as  to  prevent  dust  and 
bacteria  from  arising,  the  percentage  of  bacteria  in  the  milk  was 
reduced  53  per  cent.  A  reduction  of  25  per  cent  was  secured  when 
a  closed  pail  was  used  in  milking  as  compared  with  an  open  pail. 
About  23  per  cent  of  the  bacteria  were  eliminated- when  the  flanks  of 
the  well-cleaned  cows  were  moistened  before  milking.     Discarding 


1  Compiled  from  Virginia  Sta.  BtiL  186.  *  See  U.  S.  Dept.  Agr.  Farmers'  Bui.  273,  p.  23. 

457 


EXPEBIMENT  STATION  WOBK,  LXIV.  21 

the  first  four  strippings  from  each  teat  was  also  of  some  importance 
in  reducing  the  bacterial  count.  These  four  precautions — sprinkling 
the  bedding,  moistening  the  flanks  of  the  cow,  using  a  closed  pail,  and 
discarding  the  first  strippings — can  be  observed  without  any  apprecia- 
ble expense,  and  no  dairyman  can  afford  to  neglect  them. 

An  experiment  was  also  conducted  by  the  same  station  to  test  the 
relative  value  of  straw  and  sawdust  as  bedding.  The  stable  was 
bedded  half  with  straw  and  half  with  sawdust.  By  actual  count  there 
was  an  average  of  more  than  twice  as  many  bacteria  when  straw  was 
used  as  when  sawdust  was  used.  On  the  other  hand,  sawdust  is  of 
little  value  as  a  manure  and  to  some  extent  detracts  from  the  value 
of  the  droppings  of  the  cow,  while  straw  is  a  good  absorbent  and  has 
a  value  of  its  own  as  a  fertilizer. 

When  a  milking  machine  is  used  some  precaution  for  preventing 
the  development  of  bacteria  in  the  rubber  parts  must  be  observed. 
Soaking  these  parts  in  limewater  is  effective,  and  when  this  is  done 
the  milk  from  a  milking  machine  should  contain  no  more  bacteria 
than  when  the  cows  are  hand  milked. 

LACTO:  A  HEW  AHD  HEALTHFTJL  FBOZEH  DAIBT  PRODUCT.' 

In  a  recent  bulletin  of  the  Iowa  Experiment  Station,  M.  Mortensen 
and  John  (jordon  describe  the  preparation  of  a  new  frozen  product 
made  of  loppered  whole  or  skim  milk  with  the  addition  of  eggs,  sugar, 
lemons,  and  flavoring  material,  which  it  is  claimed  has  a  more  pleasing 
flavor  than  sherbets  and  ices  and  contains  considerably  more  nutri- 
ment. This  product,  for  which  the  name  "lac to"  is  proposed,  is 
thought  to  have  medicinal  as  well  as  nutritive  value  on  account  of 
its  acidity,  resulting  from  lactic-acid  bacteria.  The  preparation  of 
the  product  is  described  as  follows: 

PBSPABATION  OF  MILK  USED  FOB  KAIHTFACTTTBE  OF  LACTO. 

The  milk  for  lacto  is  prepared  in  a  similar  maimer  to  the  starter  which  is  used  for 
cream  ripening.  A  commercial  lactic-acid  culture  is  used.  This  is  added  to  a  pint 
of  skinmied  milk  which  has  been  pasteurized  at  a  temperature  of  85^  C.  (185  F.)  for 
20minutes,  and  after  pasteurization  cooled  to  from  20^  to  22®  0.  (68-71 F.).  The  lactic- 
acid  culture  is  mixed  thoroughly  with  the  milk  and  left  at  20®  C.  (68  F.)  until  the 
milk  has  coagulated.  Then  another  bottle  of  skimmed  milk  is  pasteurized  and  cooled 
in  the  same  manner,  but  instead  of  the  commercial  culture  a  part  of  the  coagulated 
milk  is  added  to  insure  the  souring  of  the  milk  inside  of  18  hours.  This  operation  is 
repeated  until  the  final  batch  of  soured  milk  obtained  has  lost  the  undesirable  flavor 
due  to  the  substance  in  which  the  commercial  culture  was  preserved.  After  this 
point  has  been  reached,  which  requires  from  four  to  six  days,  the  last  sample  of  soured 
milk  obtained  is  added  to  a  larger  amount  of  pasteurized  skimmed  milk.  This  is 
then  treated  the  same  as  the  former  lots.  In  this  way  an  amount  of  milk  sufficient 
to  work  with  is  obtained. 

t  Compiled  from  Iowa  8ta.  BuL  118. 
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Where  lacto  is  to  be  made  in  the  household  on  a  small  scale  it  may  prove  too  expen- 
sive to  buy  commercial  lactic  cultures.    A  family  reci]>e  then  would  be  as  follows: 

Take  a  bottle  of  good  clean  fresh  milk  which  has  not  been  heated,  set  it  away  at  a 
temperature  of  from  68°  to  70°  F.  untfl  it  coagulates.  If  it  coagulates  as  a  8nux)th  solid 
curd  without  pin  holes,  if  the  aroma  is  clean  and  pleasant,  and  the  flavor  nice  and 
creamy,  it  can  be  used  as  a  starter  for  a  larger  amount  of  pasteurized  wh<^e  or  skimmed 
milk. 

The  milk  when  ready  to  be  used  for  lacto  has  an  acidity  of  0.7  to  0.8  of  1  per  cent 
expressed  in  terms  of  lactic  acid.  It  must  be  of  a  mild  and  clean  acid  flavor.  The 
curd  must  be  thoroughly  broken  up.  This  is  accomplished  by  pouring  it  from  one 
pail  to  another  until  it  is  as  smooth  and  velvety  as  rich  cream.  From  this  milk, 
which  in  this  ccmnection  we  will  call  "lacto  milk,"  Ihe  various  lactos  are  prepared  by 
the  following  ioimulas: 

FOBMTJLAS  FOB  LACTO. 


Each  ol  the  following  formulas  will  make 

Ch^ry  lacto — 

3  gallons  lacto  milk. 
9  pounds  sugar. 
12  eggs. 

I  quart  of  cherry  juice  or  concen- 
trated cherry  sirup. 

1}  pints  lemon  juice. 
Orange  lac  to— 

3  gallons  lacto  milk. 

II  poimds  sugar. 
12  ^gs. 

2i  quarts  orange  juice. 
1^  pints  lemon  juice. 

Mint  lac  to — 

3  gallons  lacto  milk. 

9  pounds  sugar. 

12  eggs. 

1  pint  concentrated    cr^me  de 
men  the  sirup. 

2)  pints  lemon  juice. 
Pineapple  lacto— 

3  gallons  lacto  milk. 

9  pounds  sugar. 

12  eggs. 


5  gallons  ol  the  finidied  product: 

Pineapple  lacto — Continued. 

i  gallon  grated  pineapple. 

1^  pints  lemon  juice. 
Marachino  lacto— 
3  gallons  lacto  milk. 

9  pounds  sugar. 

12  eggs. 

1  quart  marachinocherriesgrated. 

IJ  pints  cherry  juice  or  concen- 
trated cherry  sirup. 

1}  pints  lemon  juice. 
Kaspberry  lacto — 

3  gallons  lacto  milk. 

9  pounds  sugar. 

12  eggs. 

1  quart  red  raspberry  juice  or 
concentrated  sirup. 

1}  pints  lemon  juice. 
Grape  lacto — 

3  gallons  lacto  milk. 

9  pounds  sugar. 

12  eggs. 

1  quart  grape  juice. 

1}  pints  lemon  juice. 


PBEPABIKO  THE  HIXTITBB. 

The  sugar  is  first  dissolved  in  the  lacto  milk.  The  eggs  are  then  prepared.  The 
whites  and  yokes  are  kept  in  separate  containers  and  each  lot  is  beaten  with  an  egg 
beater.  Both  the  yolks  and  whites  are  then  added  to  the  milk.  The  mixture  is 
thorou^ly  stirred  and  strained  through  a  fine  wire  gauze.  The  fruit  juices  are  added 
test.  If  there  is  any  indication  of  the  juices  precipitating  the  casein,  they  should  be 
left  out  until  the  mixture  has  begun  to  freeze,  when  they  may  be  added.  The  freezer 
18  now  run  until  it  turns  with  difficulty,  when  the  paddle  is  removed.  The  brine  is 
removed  and  the  freezer  repacked  with  ice  and  salt  and  left  for  an  hour  before  the 
contents  are  served. 
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The  authors  see  no  reason  why  lacto  ''should  not  within  a  reason- 
able time  become  just  as  popular  as  sherbet/'  It  has  the  advantage 
of  having  in  addition  to  a  pleasant  taste  considerably  more  nutri- 
ment. 

A  BEEHFOECED  BBICK  SILO.' 

Having  had  good  results  with  a  brick  silo  constructed  in  1904,  the 
West  Virginia  Station  undertook,  in  1909,  to  construct  a  larger  reen- 
forced  brick  silo  which  should  have  all  of  the  advantages  of  the  first 
brick  structure,  and  yet  be  much  less  expensive.  The  construction 
of  this  silo  is  described  by  Horace  Atwood  in  a  recent  bulletin  of  the 
West  Virginia  Station  as  follows: 

An  excavation  was  made  about  4  feet  deep  to  the  underlying  rock  in  order  to  secure 
a  solid  foundation.  Then  a  cyUndrical  brick  wall  was  laid  up  the  width  of  a  brick, 
(»r  4  inches  thick,  cement  mortar  being  used.  As  the  wall  was  laid,  20d.  wire  nails, 
which  previously  had  been  annealed  by  heating  them,  were  embedded  in  the  mcHtar 
with  the  ends  projecting  from  the  wall  about  2  inches  into  the  silo.  About  two  naib 
were  used  per  square  foot  of  sur^ce. 

After  the  wall  had  stood  a  few  days  for  the  cement  mortar  to  harden,  woven  wire 
fencing  was  cut  into  pieces  of  the  proper  length  to  go  around  the  inside  of  the  silo, 
lapping  somewhat,  and  the  projecting  ends  of  the  nails  were  clinched  over  the  wires 
00  as  to  hold  the  fencing  close  to  the  brick  wall    *    *    *. 

Only  fencing  with  straight  horizontal  wires  should  be  used  for  this  purpose,  for  if 
the  fencing  is  not  drawn  close  to  the  wall  in  all  places  an  unnecessary  amount  of  cement 
is  required  for  the  plastering. 

Two  thicknesses  of  wire  fencing  were  put  on  for  about  one-half  of  the  depth  of  the 
silo  and  for  the  remainder  only  one.  thickness.  Each  strip  of  fencing  as  put  on  was 
lapped  about  2  inches  over  the  lower  one.  The  top  course  of  fencing  was  allowed  to 
project  about  4  inches  above  the  top  of  the  wall  and  this  was  stapled  to  the  plate, 
thus  fastening  the  roof  securely  to  the  structure. 

After  the  wire  was  in  place  the  inside  of  the  silo  was  plastered  with  cement  mortar, 
thus  covering  the  wire.  The  mortar  consisted  of  one  part  of  cement  and  three  parts 
of  sand. 

Four  openings  were  provided  at  convenient  distances  for  removing  the  silage .  These 
openings  are  each  24  by  30  inches  in  size.  The  door  frames  are  of  cast  iron  1  inch  in 
thickness,  with  a  projection  which  laps  a  couple  of  inches  over  the  brickwork  on  the 
inside  of  the  silo.  There  is  also  a  projection  an  inch  high  extending  around  the  frame 
on  the  inside  and  2  inches  from  the  face  of  the  frame  and  against  which  the  door  presses 
when  in  place. 

The  doors  were  made,  as  is  customary,  of  two  thicknesses  of  seven-eighths  inch 
flooring,  with  roofing  paper  between,  and  they  are  held  in  place  by  being  bolted  to 
4  by  4  inch  pieces  of  timber,  which  extend  across  the  door  frames  on  the  outside.  The 
nuts  on  the  bolts  which  pass  through  the  doors  and  the  pieces  of  timber  are  tightened 
from  the  outside,  and  in  this  way  the  doors  can  be  drawn  snugly  against  the  jamb  of 
the  door  frames. 

This  silo  has  been  used  only  one  year,  but  the  silage  has  kept  well  and  the  wall 
successfully  withstood  the  internal  pressure. 

It  18  believed  that  this  method  of  construction  possesses  many  advantages  where  a 
permanent  structure  is  desired.    The  wire  fencing,  being  protected  by  the  coating 

1  Compiled  from  West  Virginia  Sta.  Bui.  129. 
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ol  cement,  has  no  tendency  to  rust  and  the  life  of  the  silo  should  be  almost  indefinite. 
In  every  agricultural  community  the  services  of  a  brick  mason  can  be  secured  easily, 
the  job  of  la}dng  up  the  4-inch  wall  is  a  short  one,  and  the  former  himself  can  nut  on 
the  wire  and  do  the  plastering. 

The  following  statement  shows  the  amount  and  cost  of  materials 
and  the  cost  of  construction  for  a  silo  15  feet  in  diameter  and  30 
feet  deep. 

Materials  used  and  cost  of  construction  for  silo  15  feet  in  diameter  and  SO  feet  deep, 

8,600  brick $59.20 

Laying  brick 76.39 

233i  bushels  sand 4. 66 

9J  barrels  cement 19. 00 

Plastering  silo 4L20 

3  rolls  woven-wire  fencing 14. 00 

i  keg  of  20d.  wire  nails 1. 50 

Lumber  for  roof 38. 90 

3,250  shingles  for  roof 13. 00 

Carpenter  putting  on  roof  and  building  doors 15. 00 

4  cast-iron  door  frames 18. 18 

Labor  excavating  foundation 12. 00 

Total  cost 313.03 

If,  as  pointed  out  above,  all  of  the  work  except  laying  the  bricks 
be  done  by  the  farmer  himself,  the  actual  cash  outlay  would  be  much 
less  than  that  given  above. 


[A  list  giving  the  titles  of  all  Farmers'  Bulletins  available  for  distribution  will  be 
sent  free  upon  application  to  a  Member  of  Congress  or  the  Secretary  of  Agriculture.] 
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A.   B.   CONNER, 

Scientific  Assistant,  Forage-Crop  Investigatim 
Bureau  of  I^ani  Industry. 


WASHINGTON: 
GOVERNMENT  PRINTING  OFFICE, 


LETTER  OF  TRANSMITTAL. 


U.   S.  De1»ARTMENT  op  AaRICUIiTURE, 

BuBBAU  OF  Plant  Industry, 

Office  of  the  Chief, 
Washington^  D.  (7.,  March  H^  1911. 

SiK :  I  have  the  honor  to  transmit  herewith  and  to  recommend  for 
publication  as  a  Farmers'  Bulletin  a  paper  entitled  "  The  Best  Two 
Sweet  Sorghums  for  Forage,"  prepared  by  Mr.  A.  B.  CJonner,  Scien- 
tific Assistant  in  the  Office  of  Forage-Crop  Investigations  of  this 
Bureau,  under  the  direction  of  the  Agrostologist  in  Charge. 

At  this  time  the  several  different  sorghum  varieties  are  grown  pro- 
miscuously over  the  entire  region  adapted  to  this  crop.  This  bulletin 
is  prepared  with  a  view  to  helping  the  farmer  find  the  variety  best 
suited  to  his  region  and  to  grow  and  improve  this  variety  so  as  to 
obtain  better  yields  of  forage.  The  publication  of  such  informaticm 
should  result  in  great  benefit  to  the  farmers  throughout  the  sorghum 
region. 

Respectfully,  Wm.  A.  Tayix)R, 

Acting  Chief  of  Bvreau. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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THE  BEST  TWO  SWEET  SORGHUMS  FOR 

FORAGE. 


IHTRODTrCTION. 

Since  sweet  sorghum  is  not  a  money  crop,  its  value  and  real  worth 
to  the  farm  are  seldom  recognized.  It  is  a  well-established  fact  that 
our  greatest  returns  from  the  farm  come  in  the  way  of  products  that 
are  fed  to  animals  and  thus  indirectly  sold.  In  any  feeding  opera- 
tion roughage  is  a  necessity,  and  to  feed  most  successfully  from  an 
economic  standpoint  one  must  secure  the  best  forage  to  be  had  and 
at  the  same  time  one  that  is  cheaply  produced.  As  a  roughage  that 
is  cheap  and  yet  wholesome  sorghum  hay  when  properly  cured  has 
no  equal,  at  least  in  the  region  where  it  is  grown. 

Aside  from  feeding  in  conjunction  with  concentrates,  sorghum  is 
extensively  used  as  a  supplementary  feed  for  range  stock.  By  its 
use  the  farmer  or  stockman  is  not  infrequently  enabled  to  carry  one- 
third  more  animals  per  acre.  All  this,  along  with  the  fact  that  the 
sorghums  can  be  grown  successfully  in  many  different  types  of  soils 
under  varying  conditions  with  less  difficulty  than  most  other  crops, 
makes  it  of  vital  importance  that  their  growth  be  extended  into 
every  possible  section. 

Every  grower  should  obtain  a  knowledge  of  the  leading  varieties, 
those  best  adapted  to  his  region,  how  to  grow  the  best  yields  of  for- 
age, and  when  and  how  to  make  his  selections  for  the  improvement 
of  the  variety.  In  this  manner  not  only  can  a  cheap  forage  be  more 
widely  grown,  but  the  cost  of  producing  it  can  be  lessened.  A  more 
extended  growth  of  sorghum  would  also  supply  the  demand  for  hay 
to  feed  along  with  com  in  the  Southern  and  Southwestern  States. 
This  demand  is  very  urgent.  It  is  therefore  the  purpose  of  this 
publication  to  point  out  the  best  varieties,  their  area  of  growth,  the 
means  of  getting  better  yields,  and  the  best  and  quickest  method 
of  improving  the  strains  for  their  forage  value. 

CLASSIFICATION  AND  VABIETIES  OF  SOEOHUH. 

The  sorghums  are  divided  into  two  general  classes:  (1)  Those  that 
are  grown  primarily  for  forage  and  sirup  and  (2)  those  that  are 
grown  for  grain.    The  varieties  of  the  first  group  are  also  known  as 
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the  saccharine  or  sweet  sorghums,  because  of  the  high  percenxage  of 
sugar  contained  in  the  stems.  They  are  readily  distinguished  by 
their  high  saccharine  content,  the  usually  light  seed  head,  and  the 
large  amount  of  tannin  contained  in  the  seed.  This  tannin  is  notice- 
able even  after  the  seeds  are  ripe.  The  grain-producing  varieties  are 
sometimes  known  as  the  nonsaccharine  sorghums  and  usually  have  a 
pithy  or  semipithy  stem  which  contains  little  saccharine  matter. 
They  are  generally  recognized  by  their  larger  seed  heads  and  their 
large  seeds,  which  usually  contain  very  little  or  no  tannin. 

Of  the  saccharine  sorghums,  the  size,  shape,  and  color  of  the  seed 
head,  as  well  as  the  size,  shape,  and  color  of  the  hulls  and  seeds,  de- 
termine the  type  and  variety  to  which  they  belong.  There  are  seven 
important  varieties,  or  varietal  groups,  of  these  sorghums,  namely, 
Sumac,  Amber,  Orange,  Planter,  Gooseneck,  Honey,  and  Sapling. 
The  first  five  of  these  are  of  commercial  importance.  These  varieties 
are  described  in  this  bulletin  in  the  order  of  their  value. 

The  descriptions  and  the  comparative  figures  presented  in  Table 
I  are  from  data  secured  in  northwestern  Texas  and  are  therefore  ap- 
plicable directly  to  that  region.  Although  the  yield,  time  required 
for  maturing,  leafiness,  etc.,  vary  with  the  section  in  which  they  are 
grown,  nevertheless  these  data  will  help  the  grower  to  form  an 
estimate  of  the  comparative  values  of  the  most  common  forage  varie- 
ties and  to  judge  what  can  be  ordinarily  expected  of  each.  In  en- 
abling the  farmer  to  secure  the  variety  best  suited  to  his  region  and 
conditions  these  data  are  important. 

Table  I. — Growing* period,  yield,  leafiness,  and  other  qualities  of  the  best  eight 

forage  sorghums. 


Variety. 


Red  Amber. . . 
Minnesota  Am 
ber. 

Orange 

Planter 

Sumac 

Gooseneck 

Honey 

Sapling 


Growing 

Yield. 

Number 

Sweet- 

Juici- 

Tender- 

period. 
bavi. 

of  leaves. 

ness.! 

ness.1 

ness.  1 

Ton*. 

Percent. 

Percent. 

Percent. 

92 

4i 

10  to  11 

85 

90 

100 

94 

4 

9  to  10 

86 

70 

80 

98  to  108 

6 

11  to  12 

80 

80 

90 

102  to  112 

6 

11  to  12 

33 

60 

85 

108  to  114 

7 

14  to  16 

90 

95 

80 

114tol20 

7 

14  to  16 

100 

100 

75 

112  to  118 

7 

14  to  16 

100 

100 

80 

108  to  114 

5$ 

11  to  13 

80 

80 

80 

Objections. 


Suckeis 
Do. 

Subject  to  blight. 

Lodges. 

Late. 

Coarse,  late. 

Late. 

Lodges. 


1  Estimated. 


SUMAC. 

Sumac  sorghum  is  the  sweetest,  the  leafiest,  and  the  heaviest  yielder 
of  the  strictly  forage  varieties.  It  is  one  of  the  latest  maturing  sor- 
ghums, producing  seed  in  from  108  to  114  days.  The  plant  is  rather 
stocky,  bearing  14  to  16  leaves  and  a  small,  compact,  dark-red  seed 
head.  This  seed  head  is  made  up  of  small,  round,  dark-red  seeds 
about  the  size  of  duck  shot.    The  seeds  are  only  partially  inclosed  by 
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short,  dark-colored,  round  glumes.    This  variety,  unlike  the  others, 
is  not  readily  cross-pollinated  by  other  varieties. 


Amber  sorghums  are  easily  recognized  by  the  slender  stems,  few 
leaves,  and  open,  longer  branching  seed  heads.  The  stems  are  tender, 
juicy,  and  sweet.  This  is  the  earliest  maturing  variety,  produc- 
ing seed  in  from  90  to  94  days.  The  seeds  are  larger  thaji  those 
of  Sumac,  yellowish  brown  in  color,  and  rather  elliptical  in  shape, 
and  are  nearly  inclosed  by  large,  pointed  hulls,  which  are  either 
black  or  red,  depending  on  the  strain.  The  Amber  is  the  lightest 
yielder  of  all,  but  on  account  of  its  earliness  it  is  especially  adapted 
to  the  northern  region.  The  best  two  strains  of  Amber  are  the  Red, 
which  has  a  reddish-colored  seed  head,  and  the  Minnesota,  which  has 
a  dark-colored  seed  head. 

OBAKGE. 

The  stalk  of  Orange  sorghum  is  rather  large  and  stocky.  It  is 
less  leafy  than  Sumac  and  the  stem  contains  less  juice -and  3ugar. 
This  stalk  bears  a  rather  compact  seed  head,  7  to  8  inches  long. 
Because  of  the  color  of  the  hulls,  which  are  pointed  and  inclose  about 
two-thirds  of  the  seed,  the  heads  have  a  dark-brown  appearance. 
The  seeds  are  about  the  size  of  and  somewhat  less  elliptical  than 
those  of  Amber  and  somewhat  larger  than  Sumac  seed.  Orange  is 
slightly  earlier  than  Sumac5  but  does  not  yield  as  heavily.  If  left 
until  overripe  it  will  be  more  readily  attacked  by  spot  blight  than 
any  other  sorghum.  It  is  adapted  to  about  the  same  area  as  Sumac, 
though  it  has  no  advantage  over  it  except  in  earliness. 

PLAKTEB. 

Planter  sorghum  is  readily  distinguished  from  the  Orange,  which 
it  most  resembles,  by  having  a  light,  straw-brown  seed  head,  which 
may  be  either  open  and  drooping  or  compact.  The  light,  straw- 
colored  seeds  are  plump  and  half  or  more  are  inclosed  by  light- 
brown,  very  pointed  hulls.  Its  stems  are  about  as  stocky  and  as 
leafy  as  Orange,  but  lack  in  juice  and  sugar  content.  Planter  is 
somewhat  later  than  Orange  and  is  perhaps  a  heavier  forage  yielder, 
but  lodges  badly  if  attacked  by  chinch  bugs.  It  is  not  considered  a 
very  desirable  variety. 

OOOSEKECX. 

Gooseneck  is  a  tall,  coarse-growing  variety  (12  to  14  feet  high), 
the  stems  of  which  are  exceedingly  juicy  and  very  sweet.  It  is 
quite  leafy  and  produces  heads  that  are  either  goosenecked  or  more 
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or  less  inclined.  The  head  is  black  and  nearly  as  wide  as  it  is  long. 
The  seeds  are  yellowish  brown  in  color  and  somewhat  smaller  than 
Orange  seeds,  and  are  entirely  inclosed  by  bladi,  shiny  hulls  which 
are  more  or  less  compressed  at  the  tip.  This  variety  is  later  in 
maturing  than  Orange,  or  even  Sumac,  and  therefore  can  not  be 
grown  as  far  north.  It  is  primarily  a  sirup  sorghum,  but  has  some 
value  for  forage  purposes. 

HONEY. 

Honey  sorghum  is  a  medium-tall  but  not  an  unusually  coarse- 
growing  type.  Its  stems  are  very  leafy,  juicy,  and  sweet.  The  seed 
head  is  always  erect,  reddish  in  color,  and  pf  a  rather  open,  broom- 
corn  type.  The  seeds  are  elliptical  in  shape  and  are  almost  entirely 
inclosed  by  reddish,  shiny  hulls.  It  is  one  of  the  best  sirup-produc- 
ing sorghums,  and  on  account  of  its  tendency  to  slenderness  and  its 
leafiness  it  promises  to  be  a  valuable  forage  sort  for  the  Southern 
States. 

SAPLING. 

Sapling  is  also  a  tall-growing  variety,  but  is  more  slender  than 
Gooseneck.  Its  joints  are  longer  and  it  is  consequently  not  so  leafy 
as  Gooseneck.  The  plant  bears  a  long,  erect  head,  cylindrical  in 
shape,  and  resembling  in  general  appearance  the  head  of  Red  Kafir. 
The  seeds  are  brownish  red  and  about  one-half  inclosed  by  short, 
black  hulls.  The  stem  of  this  variety  is  not  as  sweet  and  juicy  as 
that  of  Sumac.  Although  of  some  value  for  sirup,  it  is  not  consid- 
ered a  desirable  forage  type. 

THE  BEST  TWO  SWEET  SOEGHTTMS  AND  THEIE  GEOWINQ  AEEA. 

The  best  sorghum  variety  for  any  region  must  not  only  be  a  good 
yielder  of  forage,  but  must  give  a  forage  of  good  quality.  Unlike 
many  other  crops,  therefore,  the  heaviest  yielder  is  not  always  the 
best  variety.  Furthermore,  the  cost  of  producing  and  harvesting  the 
crop  must  be  taken  into  account.  Considering  these  things,  the 
Sumac  and  the  Amber  are  the  best  two  types  for  the  sorghum  region, 
the  former  for  the  southern  and  the  latter  for  the  northern  section 
(figs.  1  and  2).  The  Sumac  is  best  for  the  southern  region  for  the 
reason  that  it  excels  both  in  quality  and  in  yield  any  other  standard 
forage  variety  and  produces  this  forage  at  a  relatively  smaller  cost. 
The  Amber,  being  early,  is  the  only  variety  that  is  sure  to  mature 
in  the  northern  section ;  hence  it  is  the  best  variety  for  that  region. 

In  the  southern  region  all  types  mature.  The  early-maturing  sorts 
give  the  greatest  number  of  cuttings,  but  the  yield  per  cutting  is  rela- 
tively small,  so  that  the  total  forage  for  a  season  is  perhaps  less  than 
that  from  the  late-maturing  varieties,  which  give  fewer  cuttings  but 
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heavier  yields  per  cutting.  Furthermore,  the  total  cost  of  harvesting 
the  early  types,  on  account  of  the  increased  number  of  cuttings,  is 
greater,  which  makes  them  less  profitable  and  less  desirable  in  this 
region.  This  is  the  case  witli  Amber  sorghum,  yet  a  considerable 
acreage  of  this  variety  is  grown  in  the  Southern  States.  The  Goose- 
neck, Honey,  and  Sapling  varieties  are  rarely  grown  for  forage  on 
account  of  the  coarseness  of  the  fodder,  but  they  are  excellent  sirup 
varieties.  The  Planter  is  grown  more  or  less  extensively  in  certain 
limited  sections  in  the  semiarid  region,  but  its  undesirable  habit  of 
lodging,  together  with  its  small  yield  of  juice,  makes  it  inferior  to  the 
Sumac.  The  Orange  is  an  excellent  forage  variety,  but  it  matures 
under  about  the  same  conditions  and  in  about  the  same  time  as  Sumac 


and  its  forage  yield  is  smaller.  For  these  reasons  it  is  pretty  gen- 
erally conceded  to  be  less  profitabla  The  Sumac,  therefore,  is  un- 
doubtedly the  best  forage  type  for  the  southern  region  and  its  cultiva- 
tion should  replace  that  of  all  others. 

The  accompanying  map  {fig.  3)  shows  the  region  where  Sumac 
sorghum  should  be  grown. 

Sumac  has  long  been  grown  in  portions  of  the  Southern  States, 
particularly  in  central  and  northwestern  Texas,  in  parts  of  Oklahoma. 
Arkansas,  Tennessee,  and  southward.  Figure  4  shows  the  luxuriant 
growth  of  this  variety. 

It  is  recognized  by  many  farmers  in  this  region  as  the  best  forage 

sorghum.     Nevertheless,  considerable  Amber  is  grown  in  the  belief 

that  it  produces  heavier  total  yields  by  giving  a  greater  number  of 

cuttings,  which  incidentally  reduces  the  risk  of  losing  hay  by  rains. 

97628°— Bull.  458—11 2 
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It  is  definitely  knonn  that  Sumac  matures  easily  as  far  north  as  Kan- 
sas and  the  northern  boundary  of  Tennessee.  Tests  thus  far  indicate 
that  it  will  produce  good  forage  as  far  north  a»  central  Kansas,  central 
Missouri,  and  the  Ohio  River.  Since  the  remaining  varieties  range 
so  close  to  it  in  time  of  maturity  that  they  are  of  little  value  north 
of  the  probable  Sumac  area,  this  variety  is  recommended  for  the  entire 
region  shown  on  the  map  in  figure  3. 

In  the  northern  region  only  an  early  variety  will  mature  good  seed. 
The  Amber  therefore  occupies  this  entire  section  by  virtue  of  its 
earliness.  Although  it  is  now  grown  over  a  considerable  portion  of 
this  region,  it  is  by  no  means  as  widely  grown  as  it  should  be.  By 
selecting  early  strains  it  can  be  extended  even  farther  north  than  it 
is  at  present  grown.  The  accompanying  map  (fig.  5)  shows  the 
region  where  Amber  sorghum  should  be  grown. 


The  Minnesota  Amber  variety  is  now  widely  grown  throughout  the 
region  shown  by  this  map  (fig.  5).  It  is  an  excellent  strain.  The 
Red  Amber  is  little  known  in  this  region  at  the  present  time. 

Figures  6  and  7,  respectively,  show  fields  o^  Sumac  and  Red  Amber 
sorghum  grown  thickly  for  hay. 

Tests  of  the  Red  and  the  Minnesota  varieties  have  indicated  that 
under  the  same  conditions  the  Red  Amber  is  somewhat  earlier,  and  it 
is  undoubtedly  more  tender  and  perhaps  sweeter  and  juicier  than  the 
Minnesota  Amber.  Early  strains  of  the  Red  Amber  are  therefore 
recommended  over  the  Minnesota  variety.  Either  of  these  sorghums 
will  produce  good  forage  even  further  north  than  it  will  mature 
seed,  and  therefore  the  northern  limit  can  be  determined  with  little 
risk  on  the  part  of  the  farmer. 
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FACTOES  LDUTIHO  TEE  OBOWTH  OF  SOBGHUK. 

Although  the  sorghum  area  has  spread  widely  in  the  past  few  years, 
its  growth  has  not  progressed  as  it  should,  because  of  several  factors, 
(he  most  important  of  which  are  tlie  scarcity  of  seed,  inferior  grades 
of  seed,  bad  effect  on  land,  and  failure  to  harvest  and  cure  the  hay 
properly. 

SCABCITT  OF  SEED. 

The  supply  of  sorghum  seed  in  recent  years  has  been  very  limited, 
largely  due  to  the  destruction  of  the  seed  crop  in  the  more  humid 
sections  by  the  sorghum  midge  and  to  the  failure  to  get  seed  crops  in 
the  drier  regions.     The  damage  done  by  the  sorghum  midge  is  often 


Flo.  3. — Bfkp  of  Uie  United  States,  tbe  more  densel;  shaded  portion  showing  tbe  region 
wheie  Sumac  sorBham  la  known  to  be  the  beat  foniie  Tarletr.  and  the  lighter  shaded 
portion  showing  where  It  will  probably  prore  to  be  the  best  variety. 

SO  great  that  infested  regions  produce  absolutely  no  seed.  The  midge 
region  includes  the  more  humid  portions  of  all  the  Southern  States, 
reducing  the  dependable  seed-producing  area  about  one-half.  The 
work  of  this  midge,  which  results  in  the  failure  of  the  crop  to  set 
seeds,  is  the  so-called  "  blast  "  known  in  recent  years  throughout  the 
infested  section.  This  midge  {Diplogis  aorghicola)  is  so  small  that 
ordinarily  it  escapes  notice  when  depositing  its  egg  on  the  ovary  at 
flowering  time.  The  egg  produces  a  lana  which  feeds  on  the  juices 
of  the  ovary,  preventing  the  formation  of  seed.  Since  moist,  damp 
weather  is  most  favorable  to  this  midge,  it  will  probably  not  become 
a  serious  pest  in  the  drier  regions,  upon  which,  therefore,  dependence 
for  the  supply  of  seed  must  rest.    Throughout  the  semiarid  portions 
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of  western  Oklahoma,  westem  and  northwestern  Texas,  eastern  New 
Mexico,  and  western  Kansas  good  seed  crops  are  produced,  and  the 
business  of  growing  pure  and  improved  sorghum  seed  in  these  sec- 
tions should  be  very  profitable,  since  there  will  probably  always  be  a 
good  demand.  The  sorghum  seed-producing  area  is  further  reduced 
■  by  failures  to  get  seed  crops  in  the  drier  regions,  either  because  of 
drought  or  too  tliick  planting.  In  considering  the  quantity  of  sor- 
ghum planted  broadcast  and  thickly  in  rows  for  hay  it  is  readily 
seen  that  this  feature  alone  will  greatly  affect  seed  production. 


growth  nude  In 


INFEBIOA  GRADES  OF  SEED. 

A  considerable  portion  of  the  seed  now  on  the  market  is  more  or 
less  mixed  with  other  varieties,  partly  because  of  failure  to  rt^e 
out  fields  grown  for  seed  and  partly  because  of  carelessness  in 
thrashing.  Especially  is  this  true  after  seasons  of  light  seed  crops 
and  in  the  newer  regions  into  which  the  growth  of  sorghum  is  being 
extended.  This  seed  is  put  on  the  market,  and  is  generally  sold  to 
the  farmer  and  planted  by  him  as  if  it  were  good  seed.  Such  seed 
will  not  give  a  crop  that  can  be  harvested  at  the  proper  stage,  and 
the  hay  will  therefore  be  of  very  inferior  quality.  Furthermore,  the 
farmer  will  not  as  a  rule  save  seed  for  his  own  use  from  such  a  field; 
and  if  it  is  his  first  attempt  at  growing  sorghum  his  idea  of  its  yield 
and  feeding  value  will  be  very  greatly  lowered.    Such  unsatisfactory 
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crops  can  not  but  tend  to  dieconnge  tbe  growth  of  sot^om  in  re- 
gitms  wbere  there  is  sny  donbt  of  its  being  «  profitable  crop. 

JUmSCT  OF  THK  CBOP  OH  THK  Z>Un>. 

The  sor^oms  ara  genoally  supposed  to  hare  a  very  exhaustive 
effect  upon  the  land,  and  in  certain  sections  so  great  is  this  prejudice 
that  thg'  are  bat  little  grown.  This  idea  is  largely  erroneous,  for 
as  a  matter  of  fact  sorgfanm  is  no  more  eshaustire  than  any  other 
crop  which  produces  an  equal  tonnage.  The  ill  effects  are  due  largely 
to  the  bad  physical  condition  in  which  the  sorghum  leaves  the  land. 
By  plowing  tbe  stubble  early  or  mnning  out  the  rows  with  a  turn- 
ing plow  and  later  harrowing,  (he  land  will  be  left  in  excellent  con- 


Pio.  S. — Hap  of  tlw  CnltFd  Statn,  tbe  more  AhihIt  shaded  portion  showlnc  tbe  ntioa 
wbere  Amber  •orsbnm  I*  knoirD  to  be  the  beat  Tarlet;.  and  tbe  Ugbler  iliaded  portion 
■bowlnx  wbere  It  Is  mast  likely  to  became  ■  profllible  crop. 

dition  for  the  succeeding  crop.  In  certain  parts  of  the  semiarid 
r^ion  successive  crops  of  sorghum  have  been  grown  on  (he  same 
land  for  periods  of  several  years  without  a  noticeable  decrease  in 
fertility.  It  is  safe  to  say  that  with  reasonable  rotation  of  crops  and 
early  plowing  aor^um  can  be  grown  with  as  little  ill  effect  on  the 
land  as  any  other  crop  except  legumes. 

TAILUBX  TO  HASVZST  AVD  CimB  SOBOHUK  PKOFEBLT. 

Much  solium  hay  is  improperly  harvested  by  letting  it  stand 
until  overripe,  loong  a  grent  portu^n  of  its  feeding  value.  Fre- 
quently the  hay  is  cut  and  improperly  cured,  with  the  result  that  it 
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is  less  palatable  and  oftentimes  low  in  feeding  value.  In  such  oases, 
even  though  the  fault  is  with  the  grower,  the  tendency  is  to  regard 
this  crop  as  producing  a  poor  grade  of  hay.  This  underestimate  of 
its  value  is  not  favorable  to  extending  its  growth  in  newer  sections. 

OBOWDTG  THE  BEST  FOaAOE  TIELDS  OF  SOROKUH. 

Although  the  average  hay  yield  of  sorghum  is  perhaps  greater  than 
that  of  any  other  annual,  it  can  be  greatly  increased  by  observing  a 
few  vital  points  in  the  growth  of  this  crop.    While  good  seed  and 


Pio.  6. — Sumac  sorGbum  grown  thlcklr  (or         Pio.    T.  —  Bed    Amber   Borgbum    )[rowD 
baj.    Hate  tbe  leaflD«M  and  tbe  BDenen  tblckl;  for  haf .     Nate  tbc  few  learea 

at  tbe  slemi.  B8  compared  to  Sumac. 

good  preparation  of  land  are  necessary  to  secure  large  crop  yields, 
other  equally  important  factors,  such  as  time  and  rate  of  seeding 
and  manner  of  planting,  must  not  be  neglected.  Perhaps  at  this 
time  more  failures  to  grow  heavy  yields  of  sorghum  are  due  to 
improper  seeding  than  tt>  any  other  cause,  and  too  great  care  can  not 
be  given  to  planning  and  planting  the  crop.  In  many  cases  it  would 
cost  no  more  to  produce  a  heavy  yield  than  it  does  to  grow  a  poor 
crop.  It  is  therefore  important  to  point  out  the  principal  factors  to 
be  considered  in  the  production  of  heavy  yields. 
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GOOD  SEED. 

The  farmer  can  not  be  too  careful  in  purchasing  his  seed.  Good 
seed  frequently  means  as  much  as  good  tillage,  and  careful  purchases 
are  always  to  be  recommended  as  a  means  of  increasing  the  quality 
and  quantity  of  the  crop.  In  procuring  seed  the  grower  (1)  should 
take  only  the  best  variety  for  his  locality,  that  is,  the  variety  that 
will  give  the  most  forage  of  the  best  quality,  and  (2)  he  should  see 
that  this  seed  is  clean  and  made  up  of  whole  grains  that  have  not 
been  cracked  while  being  threshed.  The  variety  should  be  pure  and 
free  trom  seeds  of  other  varieties.  If  the  seed  obtained  is  trashy  and 
a  fanning  mill  is  not  available,  it  can  be  cleaned  by  placing  it  in 
water.  All  chaff  and  light  seeds  are  thus  removed,  leaving  only  the 
clean,  heavy  seeds.  Pure,  clean,  viable  seed  insures  a  uniform,  regu- 
lar stand  and  a  heavier  yield  of  good  forage  per  acre. 


Although  a  large  porticm  of  the  land  planted  to  sorghum  is  left 
unplowed  until  a  short  time  before  planting,  this  practice  is  by  no 
means  the  best.  For  the  heaviest  yields,  sorghum  must  have  a  firm, 
well-settled  seed  bed.  This  can  be  had  by#plowing  the  land  as  early 
in  the  fall  as  possible  and  harrowing  or  disking  to  keep  vegetation 
down  until  planting  time.  Such  preparation  allows  whatever  vege- 
table matter  there  may  be  on  the  land  to  decay  and  puts  it  in  the  best 
tillable  condition.  In  the  drier  regions  this  treatment  serves  to  take 
in  and  retain  any  moisture  that  may  come  during  the  winter  season 
and  to  decrease  the  chance  of  failure  by  drought.  In  the  same  man- 
ner it  increases  the  yield  given  in  case  of  more  favorable  seasons.  In 
the  more  humid  region  early  preparation  is  preferable,  though  not 
so  necessary  as  in  the  drier  regions.  The  land  is  sometimes  prepared 
by  **  bedding  "  or  listing  with  a  middle-buster  or  a  turning  plow. 

PLANTlKa. 

The  planting  of  sorghum  deserves  more  careful  attention  than 
any  other  q[)eration  entering  into  the  production  of  the  crop.  The 
times -method,'  and  rate  of  planting  mean  success  or  failure  in  the 
degree  in  which  judgment  is  shown  in  putting  in  the  crop.  It  is  of 
vital  importance,  therefore,  that  the  farmer  carefuDy  plan  his  seed- 
ing <^ration$. 

Time. 

• 

The  sorghums  are  usually  planted  as  soon  after  com  as  the  ground 
is  thoroughly  warm.  They  may  be  planted  at  any  time  from  that 
date  to  as  late  as  will  permit  the  crop  to  mature  safely.  In  the 
Southern  States  the  first  of  April  is  considered  early  planting.    To 
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the  northward,  using  the  northern  line  of  Louisiana  as  a  base,  the 
season  gets  later  at  the  rate  of  about  one  week  for  every  two  degrees 
of  latitude,  or  150  miles.  As  a  rule,  in  the  drier  regions  the  sorghums 
are  planted  preferably  late  in  the  season,  as  this  affords  the  cured 
forage  less  opportunity  to  dry  out  too  much  before  feeding  time.  In 
sections  where  the  seasons  are  sufficiently  long  to  give  profitable 
second  crops  from  the  stubble,  early  plantings  are  always  preferred. 
This  is  the  case  throughout  the  more  humid  regions  of  the  Southern 
States.  Extremely  late  plantings  are  advisable  only  in  cases  where 
it  is  necessary  to  plant  as  a  catch  crop  or  as  a  second  crop. 

Method. 

The  sorghums  are  probably  most  often  planted  in  close  drill  rows 
or  broadcast.  When  such  is  the  case  the  seeding  is  done  with  an  ordi- 
nary wheat  drill  or  the  seed  is  broadcasted  by  hand  or  with  a  broad- 
cast seeder.  In  either  of  the  two  latter  cases  a  disk  harrow  or  an 
alfalfa  renovator  will  cover  the  seeds  sufficiently  deep  to  insure  ger- 
mination. Drilling  is  preferable  for  the  reason  that  the  seeds  are 
more  evenly  distributed  and  are  put  in  at  a  more  even  depth,  which 
insures  a  stand  with  a  smaller  quantity  of  seed  per  acre.  In  broad- 
casting there  is  a  tendency*  to  plant  on  poorly  prepared  land,  which  re- 
sults in  the  loss  of  many  seeds  and  at  best  an  irregular  stand,  although 
after  the  crop  is  several  inches  high  it  may  appear  perfectly  uniform. 

Throughout  a  great  portion  of  the  sorghum  region  it  is  the  practice 
to  plant  in  drill  rows  3  or  3^  feet  apart.  Seedings  made  in  culti- 
vated rows  give  a  greater  tonnage  than  when  planted  in  close  drill 
rows  or  broadcasted,  yet  many  prefer  the  latter  method  because  of 
the  fineness  of  the  hay  grown.  Row  plantings  may  be  made  in  a 
lister  furrow,  on  the  surface,  or  on  a  bed.  Furrow  planting  is  most 
common  in  the  drier  region,  but  it  is  practiced  to  some  extent  in 
portions  of  the  humid  section.  Surface  seeding  in  the  semiarid 
sections  is  less  common,  but  as  a  rule  it  gives  greater  yields  than 
deep  listing,  for  the  reason  that  in  the  latter  case  the  stand  is  many 
times  injured  and  even  destroyed  by  heavy  rains  before  or  soon 
after  germination.  Surface  seeing  is  recommended  for  the  humid 
and  a  good  portion  of  the  semiarid  regions.  In  any  event,  seedings 
in  the  latter  region  should  not  be  made  in  deep  furrows.  In  some 
of  the  lower  and  poorly  drained  lands  plantings  are  made  on  ihe 
bed,  but  only  under  such  conditions  should  this  method  be  practiced. 

Bate. 

The  rate  and  regularity  of  seeding  largely  influence  the  yield  of 
forage,  regardless  of  the  method  used.  If  planted  with  a  wheat  drill 
1  bushel  per  acre  is  found  to  give  the  heaviest  yields  and  the  best 
quality  of  hay  throughout  the  semiarid  region.    In  extremely  dry 
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sections  one-half  bushel  will  be  sufficient.  In  the  more  humid  regions 
2  bushels  per  acre  prove  more  satisfactory,  and  if  the  seeds  are  evenly 
distributed  more  than  this  quantity  is  not  necessary  except,  perhaps, 
where  irrigation  is  practiced. 

In  drill  rows  3  or  3^  feet  apart  about  15  to  20  pounds  per  acre  will 
give  a  stand  sufficiently  thick  to  give  hay  of  a  most  excellent  quality. 
Thick  plantings  make  a  uniform  growth  and  produce  crops  that  are 
uniform  in  maturing.  Such  conditions  are  conducive  to  harvesting 
the  greater  part  of  the  crop  at  the  proper  stage,  thereby  securing  hay 
of  the  best  quality.  Thinner  plantings  are  not  recommended  except 
in  very  dry  sections,  as  they  do  not  give  the  best  quality  or  yields  of 
hay,  nor  are  they  as  easily  handled.  In  doubling  the  number  of 
plants  on  a  given  piece  of  land  one  doubles  the  number  of  leaves  and 
thereby  increases  the  quality  of  his  hay  by  increasing  the  digestible 
portion  and  decreasing  the  percentage  of  fiber.  As  much  as  25  or  30 
pounds  per  acre  would  not  be  too  thick  for  the  more  humid  sections. 
The  thickest  seeding  that  can  be  grown  without  decreasing  the  yield 
undoubtedly  approaches  nearest  the  ideal  crop. 

CTJLTIVATINa. 

While  sorghum  will  grow  and  give  good  yields  with  little  or  no 
cultivation,  this  is  by  no  means  the  most  profitable  or  the  most  eco- 
nomical method  of  producing  a  crop.  Judicious  cultivation  has 
repeatedly  been  known  to  increase  materially  the  yield  of  forage  per 
acre.  In  rows  it  is  generally  conceded  that  cultivation  is  necessary, 
but  such  a  crop  seldom  gets  the  proper  cultivation  at  the  right  time. 
The  first  cultivation  can  be  given  with  a  spike-tooth  harrow.  As  soon 
as  possible  after  harrowing  it  should  be  cultivated  deeply,  and  later 
in  the  season  it  should  be  given  two  additional  shallower  cultivations. 
This  will  insure  a  good  crop.  When  broadcasted  or  planted  in  close 
drill  rows  at  least  one  harrowing  and  two  later  cultivations  with  a 
weeder  are  necessary  for  the  heaviest  crops  of  hay.  This  can  be  done 
the  last  time  when  the  crop  is  2  or  2|  feet  high  and  will  put  the  sur- 
face soil  in  perfect  condition  to  retain  all  moisture  for  the  use  of  the 
growing  sorghum. 

SOBGHUH-COWFEA  MZXTTTBES. 

Not  much  work  has  been  done  with  sorghum-cowpea  mixtures  as  a 
crop,  but  wherever  grown  they  have  shown  considerable  promise. 
Some  work  of  this  kind  at  Brownsville,  San  Antonio,  Chillicothe, 
and  Amarillo,  Tex.,  has  presented  certain  features  concerning  the 
growth  of  mixtures  which  may  well  be  called  to  the  attention  of 
sorghum  growers.  These  points  deal  with  the  varieties  and  propor- 
tions of  each  used  in  mixtures,  the  quantity  to  plant  per  acre,  and  the 
manner  of  planting. 
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Sorghum-cowpea  mixtures,  if  proportioned  and  planted  properly, 
perhaps  do  not  give  as  great  forage  yields  as  sorghum  alone,  but  the 
quality  of  the  hay  is  superior,  since  the  legume  supplies  protein,  mak- 
ing the  forage  almost  a  complete  ration.  This  hay,  if  cured  properly, 
is  relished  by  all  live  stock.  No  doubt  the  bad  effect  the  sorghimis 
have  on  land  will  be  materially  lessened  by  growing  this  crop  in 
mixtures  with  legumes. 

Probably  the  most  commonly  grown  mixture  is  Amber  sorghum 
and  Whippoorwill  cowpeas,  although  results  obtained  thus  far  at  the 
places  mentioned  above  indicate  that  Sumac  sorghum  and  some  vigor- 
ous cowpea,  such  as  the  Brabham  or  Unknown,  will  give  the  best 
crops  of  forage,  especially  in  the  more  humid  sections.  It  appears 
also  that  the  Sumac,  or  some  variety  that  does  not  make  too  quick 
growth,  is  preferable  in  the  drier  sections. 

Mixtures  of  six  parts  by  measure  of  Whippoorwill  cowpeas  to  one 
of  Amber  sorghum  have  given  the  desired  proportionate  stands  of 
cowpeas  and  sorghum.  The  basis  of  any  mixture  should  depend  cm 
the  proportionate  sizes  of  the  seeds  to  be  mixed,  and  since  the  Sumac 
seed  is  smaller  than  that  of  Amber,  a  mixture  using  this  variety  will 
require  a  somewhat  greater  proportion  of  cowpeas. 

In  growing  mixtures  the  rate  of  seeding  has  as  much  to  do  with  the 
quantity  and  quality  of  the  crop  as  when  sorghum  alone  is  grown. 
Results  have  shown  that  without  irrigation  from  1  to  IJ  bushels  of  the 
mixture  per  acre,  when  broadcasted,  will  give  an  excellent  crop,  while 
for  irrigated  lands  3  bushels  per  acre  is  not  considered  too  much. 
When  seeded  in  rows,  from  8  to  30  pounds  is  recommended,  depending 
on  the  dryness  of  the  region.  The  seed  of  the  mixture  should  be 
evenly  distributed,  and  this  can  best  be  done  by  drilling  the  seeds  of 
the  two  crops  separately  or  by  thoroughly  mixing  the  seeds  before 
putting  them  into  the  drill.  Any  agitation  after  the  seed  has  been 
put  in  the  drill  will  cause  the  smaller  seed  to  sink  to  the  bottom. 

Undoubtedly  the  most  satisfactory  way  to  grow  these  mixtures, 
especially  where  the  moisture  supply  is  abundant,  is  in  close  drills  or 
broadcast.  This  seems  to  produce  a  more  erect  growth  of  the  legume, 
and  consequently  the  harvesting  is  much  more  satisfactory.  In  wide- 
spaced  rows  there  is  a  tendency  for  the  sorghum  to  grow  too  coarse 
and  for  the  legume  to  spread  too  much,  and  only  where  the  supply  of 
moisture  is  limited  is  planting  in  this  manner  recommended. 

Broadcasted  or  close-drilled  mixtures  can  be  harvested  quite  satis- 
factorily with  the  mower  and  no  doubt  to  advantage  with  a  wheat 
binder.  If  grown  in  rows  and  harvested  with  a  mower  the  hay  is 
difficult  to  handle  on  account  of  its  coarseness.  The  least  difficulty  is 
experienced  in  harvesting  when  the  plants  are  evenly  distributed  in 
the  row. 
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WHEN  AND  HOW  TO  HABVEST  SOBOHUM. 

The  sorghums  should  be  harvested  when  in  the  late  milk  stage.  If 
cut  at  this  time,  the  forage  is  more  palatable  and  will  give  the  great- 
est feeding  value  per  acre.  Large  fields  can  be  cut  in  the  same  order 
in  which  they  were  planted,  which  will  in  most  cases  allow  harvesting 
at  the  proper  time.  Crops  that  mature  evenly  can  be  harvested  much 
more  satisfactorily  than  fields  that  mature  irregularly.  Where  a 
seed  crop  is  desired,  cutting  can  be  delayed  until  the  seed  is  well  in 
the  dough  stage  without  materially  decreasing  the  feeding  value  of 
the  forage.  Cutting  should  not,  however,  be  delayed  so  long  except 
for  the  sake  of  a  seed  crop.  In  case  the  field  to  be  harvested  does 
not  reach  maturity,  which  is  sometimes  the  case  in  dry  regions,  it  is 
best  to  allow  as  much  growth  as  possible  before  cutting.  In  the  more 
humid  regions  the  time  of  harvesting  should  depend  somewhat  upon 
the  weather  conditions,  early  cutting  being  preferable  when  weather 
conditions  are  favorable. 

If  planted  in  rows,  the  sorghums  are  usually  cut  with  a  corn 
harvester  and  put  in  shocks  of  12  to  60  bundles  each.  When  planted 
broadcast  or  in  close  drill  rows,  the  ordinary  wheat  binder  can  be 
operated  quite  successfully.  These  bundles  can  likewise  be  put  in 
shocks,  as  from  a  com  harvester,  and  left  to  cure.  Frequently  broad- 
casted or  close-drilled  seedings  are  cut  with  a  mower. 

CUBIHO  SOBOHUH  HAY. 

Probably  more  than  half  the  sorghum  grown  for  hay  is  improperly 
cured.  Inasmuch  as  curing  greatly  affects  the  quality  and  palatabil- 
ity  of  the  hay  and  the  ease  with  which  it  can  be  marketed,  it  is  a 
very  important  factor  to  be  considered. 

Most  frequently  in  curing  too  much  sunlight  is  given,  which  dark- 
ens and  injures  the  hay,  allowing  much  of  its 'flavor  and  aroma  to 
escape,  and  aside  from  making  hay  less  palatable  also  bums  and 
destroys  much  of  its  feeding  value.  Mown  sorghum  should  there- 
fore never  be  left  in  the  swath  to  cure,  but  should  be  raked  into 
windrows  and  cocks  as  soon  as  thoroughly  wilted,  which  is  usually 
about  one  day  after  cutting.  These  cocks,  as  left  by  the  rake,  should 
be  forked  around  the  edges  and  left  untouched  to  settle  and  cure. 
The  curing  usually  takes  about  three  or  four  weeks  of  sunshiny 
weather,  and  by  that  time  it  will  have  cured  into  bright,  sweet,  well- 
flavored  hay.  In  humid  regions  these  cocks  should  be  made  quite 
small,  so  that  in  case  of  rainfall  they  will  dry  out  without  molding. 
In  some  regions  where  the  rainfall  is  abundant  it  is  customary  to 
leave  the  hay  in  the  swath  so  as  to  hasten  curing  and  thus  avoid  get- 
ting it  wet,  but  it  is  doubtful  whether  curing  is  hastened  suflBciently 
in  this  manner  to  justify  the  loss  by  burning.    Even  in  such  regions 
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it  might  in  most  cases  be  more  profitable  to  cure  in  small  cocks,  for 
only  in  this  manner  can  the  best  grade  of  hay  be  secured.  In  the 
drier  regions  these  cocks  may  safely  be  made  quite  large. 

In  curing  bundled  sorghum  the  same  principles  must  be  observed 
by  putting  it  immediately  into  shocks  varying  in  size  from  12  to  60 
bundles,  depending  on  the  dryness  of  the  region.  Preferably,  these 
shocks  should  be  large  and  the  hay  will  be  bright,  sweet,  and 
palatable. 

In  the  more  humid  regions  sorghum  hay  should  be  stacked  or  stored 
immediately  after  it  is  thoroughly  cured.  This  is  not  so  urgent  in 
the  drier  regions,  because  the  hay  is  less  likely  to  be  damaged  by 
rain ;  however,  unless  it  is  to  be  fed  early  from  the  field  it  should  be 
hauled  and  stored  as  soon  after  curing  as  possible. 

STORING  AND  FEEDING  SOBOHUM. 

In  storing  it  is  necessary  to  haul  the  hay  to  the  barn  or  to  a  con- 
venient stacking  place.  This  hauling  necessitates  considerable  labor, 
as  sorghum  hay  is  always  more  or  less  difficult  to  handle.  The  use 
of  a  low-wheeled  wagon  truck  with  a  broad  platform  or  hay  frame 
will  greatly  save  the  labor  of  loading,  whether  the  hay  is  loose,  baled, 
or  bundled.  If  bundled  it  will  have  pressed  together  sufficiently  in 
curing  to  occupy  little  more  space  than  baled  hay,  and  it  can  there- 
fore be  stored  under  shelter  to  advantage  or  in  fairly  good  shape 
by  stacking  in  the  open.  If  it  is  desirable  to  store  the  hay  loose  it  can 
best  be  stacked  in  the  same  manner.  Stacks,  whether  made  of  loose 
or  bundled  hay,  should  be  made  long  and  narrow,  and  in  line  with 
the  prevailing  wind,  so  as  to  avoid  their  being  blown  over  or  decapped. 
Baled  hay  should  be  put  under  shelter  or  well  capped  with  loose  hay. 

If  properly  cured,  so  as  to  retain  its  flavor  and  aroma,  sorghum  hay 
is  one  of  the  best  kinds  of  roughage  grown  on  the  farm,  and  all  live 
stock  eat  it  greedily.  The  large  amount  of  sugar  contained  in  the 
stems  makes  it  more  palatable,  and  results  from  feeding  it  are  very 
satisfactory.  It  is  the  cheapest  and  perhaps  the  best  roughage  to  be 
had  throughout  the  Southern  States,  and  in  sections  where  little  or  no 
roughage  is  fed  through  the  winter  months  it  will  be  found  a  most 
excellent  additional  feed.  Horses  and  cattle  can  be  kept  through 
the  winter  in  good  condition  on  sorghum  hay  with  very  little  addi- 
tional grain.  If  in  bundles,  one  bundle  at  a  feed  will  be  sufficient  for 
either  a  horse  or  a  cow,  and  if  loose  or  baled,  about  12  to  15  pounds 
will  be  required.  When  feeding  loose  hay  from  the  stack  the  use  of  a 
hay  knife  for  cutting  will  be  found  the  most  satisfactory  way  of 
getting  out  the  hay,  and  it  should  always  be  taken  from  the  end  of 
the  stack  least  exposed  to  the  weather. 
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HABEETINO  THE  CEOP. 

Inasmuch  as  loose  hay  can  not  be  delivered  to  other  than  the  local 
markets,  it  must  be  baled.  This  can  be  done  at  harvest  time  or  at  any 
convenient  time  later  if  the  hay  is  properly  stacked.  When  baled,  all 
sorghum,  grown  broadcast  or  in  close  drills,  if  s<5wn  sufficiently  thick 
not  to  be  coarse,  can  be  disposed  of  advantageously,  as  this  hay  finds 
a  ready  market  in  carload  lots  at  a  price  somewhat  lower  than  that 
of  prairie  hay.  The  tonnage  per  acre  is  great,  and  it  is  therefore  a 
very  profitable  crop.  The  fineness  of  the  hay  and  the  manner  in 
which  it  has  been  cured  has  much  to  do  with  its  finding  a  ready  sale. 

Bundled  sorghum  at  the  present  time  has  no  market  other  than  in 
the  locality  where  it  is  grown.  While  it  will  never  enter  the  general 
market,  it  is  feasible  and  proper  that  sorghum  in  this  form  should 
find  sale  with  individuals  who  feed  considerable  quantities  of  hay, 
for  the  reason  that  it  can  be  supplied  to  near-by  markets  much  more 
cheaply  than  when  baled  on  account  of  the  fact  that  the  cost  of  pre- 
paring it  for  market  is  not  so  great.  If  planted  thickly  in  the  row 
the  quality  is  about  the  same. 

As  for  shipping,  bundled  sorghum  hay  would  undoubtedly  take 
the  same  rate  as  baled  hay,  provided  the  shipper  guarantees  the  mini- 
mimi  carload,  which  is  about  16,000  poimds,  or  8  tons.  This  weight 
of  bundled  sorghum  hay  can  easily  be  placed  in  a  car  provided  the 
weather  conditions  are  right.  It  is  definitely  known  that  10  tons  of 
bundled  kafir,  averaging  14^  pounds  per  bundle,  can  be  placed  in  a 
car  without  difficulty  in  favorable  weather.  During  the  past  two 
seasons  sorghum  has  been  a  very  profitable  hay  crop  throughout  the 
region  where  it  is  grown. 

OBOWINO  PITBE  AND  mPBOVED  SEED  OF  SOBOHUH. 

There  is  at  present,  and  probably  will  remain  for  some  time,  a 
heavy  demand  for  pure  and  improved  sorghum  seed.  This  demand 
can  be  supplied  only  by  farmers  and  growers  in  the  semiarid  region, 
where  the  midge  is  not  a  pest.  To  produce  the  best  crop  and  to  sell 
to  the  best  advantage  the  seed  should  by  all  means  be  pure,  and  after 
this  the  degree  to  which  it  has  been  bred  marks  its  value.  Therefore, 
in  attempting  to  grow  sorghum  seed  for  the  market,  the  farmer 
should  first  obtain  pure  seed.  Obtaining  such,  he  should  set  aside 
about  an  acre  of  land  to  be  used  as  a  seed  patch.  This  seed  patch 
should  be  apart  from  the  regular  field  and  separated  as  far  as  possible 
from  any  other  variety  of  sorghum.  Unless  the  grower  is  able  to 
isolate  each  variety  he  should  not  attempt  to  grow  more  than  one. 
This  seed  patch  should  be  planted  each  year  by  the  head-to-row 
method,  and  at  about  the  time  of  maturity  selections  should  be  made 
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for  seed  to  plant  the  seed  patch  the  succeeding  year.  Selections 
should  be  made  only  from  the  best  row,  and  in  picking  an  individual 
the  conditions  under  which  it  has  produced  its  good  characters  should 
be  considered.  Leafiness,  sweetness,  and  juiciness  of  stem,  as  well 
as  the  forage  yield,  are  important  factors.  In  making  selections  care 
shotdd  be  taken  that  only  plants  characteristic  of  the  vftriety  are 
chosen.  In  case  there  is  any  impurity  in  the  field  it  should  be  care- 
fully rogued  from  the  patch,  and  this  should  be  done  as  soon  as  the 
heads  have  emerged  and  before  they  have  scattered  pollen.  Seed  for 
the  general  field  will  be  produced  each  year  by  the  seed  patch,  while 
market  seed  can  be  secured  from  the  general  field. 

Sorghums  grown  for  seed  should  always  be  planted  in  rows  3  feet 
apart,  with  plants  from  4  to  6  inches  apart  in  the  drill.  This  will 
insure  a  heavier  seed  crop  and  strong,  fully  developed  seeds.  Plant- 
ings for  seed  should  be  made  early  in  the  season,  as  late  plantings 
often  produce  poor  seed  crops.  If  suflBcient  care  is  taken  to  produce 
only  good,  strong,  pure  seed,  no  difficulty  will  be  experienced  in 
marketing  it  at  a  price  sufficiently  great  to  more  than  justify  the  care 
and  extra  labor. 

STTHUAEY. 

There  are  seven  important  varieties  or  varietal  groups  of  sac- 
charine sorghum,  namely.  Sumac,  Amber,  Orange,  Planter,  Goose- 
neck, Honey,  and  Sapling. 

The  best  variety  for  a  given  region  is  not  necessarily  the  one  that 
gives  the  heaviest  forage  yield,  but  the  one  that  gives  the  greatest 
quantity  of  forage  of  the  best  quality.  The  sorghum  region  is  ap- 
proximately divided  into  two  sections  by  the  central  line  of  Kansas 
and  Missouri.  The  Sumac  and  the  Amber  are  considered  the  best 
types  for  the  southern  and  northern  regions,  respectively. 

The  four  most  important  factors  tending  to  retard  the  extension 
of  the  growth  of  sorghums  are  scarcity  of  seed,  inferior  grades  of  seed, 
bad  effect  on  land,  and  failure  to  harvest  and  dure  the  hay  properly. 

The  best  yields  of  forage  depend  largely  on  good  seed  and  a  well- 
prepared  seed  bed,  but  perhaps  to  a  greater  extent  on  the  time, 
method,  and  rate  of  seeding.  The  thickest  seeding  that  can  be  grown 
without  decreasing  the  yield  undoubtedly  approaches  nearest  the 
ideal  crop. 

Sorghum-cowpea  mixtures  may  not  give  as  great  yields  as  sorghum 
alone,  but  the  quality  of  the  hay  is  superior.  Sumac  sorghum  and 
some  vigorous-growing  cowpea,  such  as  the  Brabham  or  Unknown, 
seem  to  give  the  best  crops.  Six  parts  of  cowpeas  to  one  of  sorghum 
will  give  about  the  desired  proportionate  stand  in  the  mixtures. 
Without  irrigation,  from  1  to  IJ  bushels  of  seed  per  acre  when  broad- 

458 


THE  BEST  TWO  SWEET  SOBGHUMS  FOB  FOBAGE.  23 

casted  will  give  an  excellent  crop,  while  for  irrigated  lands  3  bushels 
is  not  too  much.  When  seeded  in  rows,  from  8  to  30  pounds  to  the 
acre  is  recommended. 

For  the  best  quality  and  quantity  of  forage,  sorghum  should  be 
harvested  when  the  seeds  are  in  the  late  milk  stage.  If  planted  in 
rows,  it  can  be  cut  with  a  com  harvester;  if  in  close  drills  or  broad- 
cast, either  a  binder  or  a  mower  can  be  used. 

The  hay  should  be  cured  by  putting  it  into  shocks  or  cocks  imme- 
diately after  it  has  been  harvested.  This  gives  a  bright,  sweet, 
palatable  feed.  Sorghum  hay  should  be  stored  as  soon  as  possible 
after  it  has  thoroughly  cured. 

A  low-wheeled  wagon  truck  with  a  broad  platform  will  be  found 
a  great  labor  saver  in  hauling  the  crop.  Well-cured  sorghum  hay  is 
an  excellent  winter  feed,  and  horses  and  cattle  fed  on  it  with  a  small 
additional  grain  ration  can  be  kept  in  excellent  condition. 

Baled  sorghum  hay  finds  a  ready  market  in  carload  lots  at  a  price 
somewhat  lower  than  that  of  prairie  hay.  Although  bundled  sor- 
ghum has  no  market  at  the  present  time,  it  might  readily  be  disposed 
of  to  individual  feeders.  It  takes  the  same  shipping  rate  as  baled 
hay,  and  the  minimum  tonnage  can  be  placed  in  a  car.  If  planted 
thickly  in  rows,  the  fineness  of  the  stems  will  be  materially  increased 
and  the  hay  is  not  less  desirable  than  when  baled.  It  can  be  pre- 
pared for  market  more  cheaply  than  the  baled  hay. 

Good  seed  crops  can  be  secured  with  safety  only  in  the  less  humid 
regions  not  infested  with  midge.  The  business  of  growing  seed  in 
this  region  should  become  very  profitable.  With  sufficient  care  to 
produce  only  good,  strong,  pure  seed,  no  difficulty  will  be  experienced 
in  marketing  it  at  a  price  sufficiently  great  to  more  than  justify  the 
care  and  extra  Jabor. 


[A  Hst  giving  the  titles  of  all  Farmers*  Bulletins  available  for  distribution 
will  be  sent  free  upon  application  to  a  Member  of  Congress  or  the  Secretary  of 
Agriculture.] 
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HOUSE  FLIES. 


IHTRODTTCTIOir. 

There  are  several  species  of  flies  which  are  commonly  found  in 
houses,  although  but  one  of  these  should  be  called  the  house  fly  proper. 
This  is  the  Muaca  domeatica  L,  (fig.  1)  and  is  a  medium-sized,  grayish 
fly,  with  its  mouth  parts  spread  out  at  the  tip  for  sucking  up  liquid 
substances.  It  is  found  in  nearly  all  parts  of  the  world.  On  account 
of  the  conformation  of  its  mouth  parts,  the  house  fly  can  not  bite, 
yet  no  impression  is  stronger  in  the  minds  of  most  people  than  that 
this  insect  does  occasionally  bite.     This  impression  is  due  to  the 


frequent  occurrence  in  houses  of  another  fly  {Stomorys  caldtrana  L.) 
(fig.  2),  which  ia  called  the  stable  fly,  and  which,  while  closely  resem- 
bling the  house  fly  (so  closely,  in  fact,  as  to  deceive  anyone  but  an 
entomologist),  differs  from  it  in  the  important  particular  that  its 
mouth  parts  are  formed  for  piercing  the  sldn.  It  is  perhaps  second  in 
point  of  abundance  to  the  house  fly  in  most  portions  of  the  North- 
eastern States.  It  breeds  in  horse  manure,  cow  manure,  and  in  warm 
decaying  vegetation  like  old  straw  and  grass  heaps. 

A  third  species,  commonly  called  the  cluster  fly  {PoUenia  rudia 
Fab.),  is  a  very  frequent  visitant  of  houses,  particularly  in  the  spring 
and  fall.  This  fly  is  somewhat  larger  than  the  house  fly,  with  a  dark- 
colored,  smooth  abdomen  and  a  sprinkling  of  yellowish  hairs.  It  is 
not  so  active  as  the  house  fly  and,  particularly  in  the  fall,  is  very 
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slu^:ish.  At  such  times  it  may  be  picked  up  readily  and  is  very 
subject  to  the  attacks  of  a  fungous  disease  which  causes  it  to  die  upon 
window  panes,  surrounded  by  a  whitish  efflorescence.  Occasionally 
this  fiy  occurs  in  houses  in  such  numbers  as  to  cause  great  annoyance, 
but  such  occurrences  are  comparatively  rare.  It  is  said  in  its  earher 
stages  to  be  parasitic  on  certain  angleworms. 

A  fourth  species  is  another  stable  fly,  known  as  Musa,na  stabulans 
Fall.  (fig.  3),  a  form  which  almost  exactly  resembles  the  house  fiy  in 
general  appearance,  and  which  does  not  bite  as  does  the  biting  stable 
fly.     It  breeds  in  decaying  vegetable  matter  and  in  excrement. 

Several  species  of  metallic  greenish  or  bluish  flies  are  also  occasion- 
ally found  in  houses,  the  most  abundant  of  which  is  the  so-called  blue- 
bottle fly  (CaUiphora  erythroceph-ala  Meig.).  This  insect  is  also  called 
the  blow-fly  or  meat-fly  and  breeds  in  decaying  animal  material.     A 


smaller  species,  which  may  be  called  the  small  blue-bottle  fly,  is 
Pkormia  terrsenovie  Desv,  (fig.  4);  and  a  third,  which  is  green  or 
blue  in  color  and  a  trifle  smaller  than  the  large  blue-bottle,  is  LudHa 
cxsarh.  (fig.  5). 

There  is  still  another  species,  smaller  than  any  of  those  so  far  men- 
tioned, which  is  known  to  entomologists  as  Htymalomyia  caniculanx 
L.,  sometimes  called  the  small  house  fly.  A  related  s|>ecies,  H.  irevis 
Rond.,  is  sliown  in  figure  6.  H.  canicularis  is  distinguished  from  the 
ordinary  house  fly  by  its  paler  and  more  pointed  body  and  conical 
shape.  The  male,  which  is  much  commoner  than  the  female,  has 
large  pale  patcl.es  at  the  base  of  the  abdomen,  which  are  translucent 
when  the  fly  is  seen  on  a  window  pane.  It  is  this  species  that  is 
largely  responsible  for  the  prevalent  idea  that  flies  grow  after  gain- 
ing wings.     Most  people  think  that  these  Uttle  Ilomalomyias  are  the 
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young  of  the  larger  fliee,  which,  of  course,  is  distinctly  not  the  case. 
They  breed  in  decaying  vegetable  material,  in  the  excreta  of  animals, 
and  in  dead  insects. 

Still  another  fly,  and  this  one  is  still  smpJler,  is  a  jet-black  species 
known  as  the  window  fly  (Scenopinits  fenestralis  L.),  which  in  fact  has 
become  more  abundant  of  later  years.  Its  larva  is  a  white,  very 
slender,  almost  thread-hke  creature,  and  is  found  in  cracks  of  the 
floor  in  buildings,  where  it  feeds  on  other  small  insects. 

In  the  autumn,  when  fruit  appears  on  the  sideboard,  many  speci- 
mens of  a  small  fruit^fly  (DroaophUa  ampelophUa  Loew)  (flg.  7)  make 
their  appearance,  attracted  by  the  odor  of  overripe  fruit. 

A  small,  slender  fly  is  not  infrequently  seen  in  houses,  especially 
upon  window  panes.  This  is  Sepsis  violacea  Meig.,  shown  enlarged 
in  figure  8. 

All  of  these  species,  however,  are  greatly  dwarfed  in  numbers  by 


—A.it»bieej(Mu»cinaiUbuicnt):  A.dult,1arva.uddaMls.    Allenlarged.   ( Author's lUuStiallao.) 


the  common  house  fly.  In  1900  the  writer  made  collections  of  the 
flies  in  dining  rooms  in  different  parts  of  the  country,  and  out  of  a 
total  of  23,087  flies  22,808  were  Mvsca  domestica^thB.t  is,  98.8  per 
cent  of  the  whole  number  captured.  The  remainder,  consisting  of 
1.2  per  cent  of  the  whole,  comprised  various  species,  including  those 
mentioned  above. 

LIFE  HIST0B7  OF  THE  TEUE  HOUSE  FLT. 

Muaca  dotnestica  commonly  lays  its  eggs  upon  horse  manure. 
This  substance  seems  to  be  its  favorite  larval  food.  It  will  oviposit 
on  cow  manure,  but  we  have  not  been  able  to  rear  it  in  this  substance. 
It  will  also  breed  in  human  excrement,  and  from  this  habit  it  becomes 
very  dangerous  to  the  health  of  human  beings,  carrying,  as  it  does, 
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t^e  germs  of  intestinal  dbeases  such  as  typhoid  fever  and  cholera 
from  excreta  to  food  supplies.  It  will  also  lay  its  eggs  u[>on  other 
decaying  vegetable  and  animal  material,  but  of  the  flies  tiat  infest 
dwelling  houses,  both  in  cities  and  on  farms,  a  vast  proportion  comes 
from  horse  manure. 

It  often  happens,  however,  that  this  fly  is  very  abundant  in  locaU- 
ties  where  tliere  is  Uttle  or  no  horse 
manure,  and  in  such  cases  it  will  be 
found  breeding  in  other  manure  or 
in  Blops  or  fermenting  v^etable 
material,  such  as  spent  hops,  or 
bran,  or  ensilage. 

At  Salem,  Mass.,  Packard  states 
Uiat  he  reared  a  generation  in   14 
days  in  horse  manure.     The  dura- 
tion of  the  ^g  state  was  24  hours, 
the  larval  state  from  5  to  7  days, 
and  the  pupal  state  from   5   to   7 
days.     At  Washington    the   writer 
has  found  in  midsummer  that  each 
'lonxia    female  lays  at  one  time  about  120 
'"'"*    6gga,  which  hatch  in  8  hours,  the 
larval  period  lasting  5  days  and  tlie 
pupal  5  days,  making  the  total  time  for  the  development  of  the  gen- 
eration  10  days.     This  was  at  the  end  of  June.     The  periods  of 
development  vary  with  the  climate  and  with  the  season,  and  the  inser^t 
hibernates  in  the  puparium  condition  in  manure  or  at  the  surface  of 
the  ground  under  a  manure  heap. 
It  also  hibernates  in  houses  as  adult, 
hiding  in  crevices. 

Tlie  Washington  observations  in- 
dicate that  the  larvae  molt  twice,  and 
that  there  are  thus  three  distintt 
larval  stages. 

The  periods  of  development  were 
found  to  be  about  as  follows:  Egg 
from  deposition  to  hatching,  one- 
third  of  a  day;  hatching  of  larva  to 
first  molt,  1  day;  first  to  second 
molt,  1  day;  second  molt  to  pupa- 
tion, 3  days;  pupation  to  issuing  of 
adult,  5  days;  total  life  round,  ap- 
proximately 10  days.  There  is  thus  abundance  of  time  for  the 
development  of  12  or  13  generations  in  the  climate  of  Washington 
every  summer. 
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The  number  of  eg^  laid  by  an  individual  fly  at  one  time  is  undoubt- 
edly large,  averaging  about  I'iO,  and  a  single  female  may  lay  4 
such  batches,  so  that  the  enormous  numbers  in  which  the  insects 
occur  is  thus  plainly  accounted  for,  especially  when  the  abundance 
and  universal  occurrence  of  appropriate  larval  food  is  considered. 
In  order  to  ascertain  the  numbers  in  which  house-fly  larvse  occur  in 
horse-manure  piles,  a  quarter  of  a  pound  of  rather  well-infested  horse 
manure  was  taken  on  August  9,  and  in  it  were  counted  160  larvte  and 
146  puparia.  This  would  make  about  1,200  house  flies  to  the  pound 
of  manure.  This,  however,  can  not  be  taken  as  an  average,  since  no 
larvw  are  found  in  perhaps  the  greater  part  of  ordinary  horse-manure 
pike.  Neither,  however,  does  it  show  the  hmit  of  what  can  be  found, 
since  about  200  puparia  were  found  in  less  than  1  cubic  inch  of 
manure  taken  from  a  spot  2  inchee  below  the  surface  of  the  pile  where 


the  larvEe  had  congregated  in  immense  numbers.     The  different  stages 
of  the  insect  are  well  illustrated  in  figure  1  and  need  no  description. 

CARRIAGE  OF  DISEASE. 

In  army  camps,  in  mining  camps,  and  in  great  public  works,  bring- 
ing together  large  numbers  of  men  for  a  longer  or  shorter  time,  tliere 
is  seldom  the  proper  care  of  excreta,  and  the  carriage  of  typhoid 
germs  from  the  latrines  and  privies  to  food  by  flies  is  common  and 
often  results  in  epidemics  of  typhoid  fever. 

And  such  carriage  of  typhoid  by  flies  is  by  no  means  confined  to 
these  great  temporary  camps.  In  farmhouses  in  small  communi- 
ties and  even  in  the  badly  cared-for  portions  of  large  cities  typhoid 
germs  are  carried  from  excrement  to  food  by  flies,  and  the  proper 
supervision  and  treatment  of  the  breeding  places  of  the  house  fly 
become  most  important  elements  in  the  prevention  of  typhoid. 

In  the  same  way  other  intestinal  germ  diseases  are  carried  by  flies. 
TheAsiaticcholera,  dysentery,  and  infantile  diarrhea  are  all  so  carried. 
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Nor  are  the  disease-bearing  possibilities  of  the  house  flj  limited  to 
intestinal  genn  diseases.  There  is  strong  circumstantial  evidence 
tJiat  tuberculosis,  anthrax,  yaws,  ophthalmia,  smallpox,  tropical 
sore,  and  parasitic  worms  may  be  and  are  so  carried.  Actual  labo- 
ratory proof  exists  in  the  cases  of  a  number  of  these  diseases,  and 
where  lacking  is  replaced  by  circumstantial  evidence  amounting 
almost  to  certainty. 

REMEDIES  AHD  PBE7ENTIVES. 

A  careful  screening  of  windows  and  doors  during  the  summw 
months,  with  the  supplementary  use  of  sticky  fly  papers,  is  a  pre- 
ventive measure  against  house  flies  known  to  everyone,  and  there 
seems  to  be  Uttle  hope  in  the  near  future  of  much  relief  by  doing  away 
with  the  breeding  places.  A  single  stable  in  which  a  horse  is  kept 
will  supply  house  ^es  for  an  extended  nei^borhood.    People  living 


Fia.  ;.— TUe  frutt  fly  (Drntopklla  ampOopUIa):  a,  Adult;  A, 
fliat  una]  Joint  at  nme;  d,  pupariinn.  side  vtov;  t,  puparium  Irom  aboi 
t,  anal  aplrocloi  of  same.    All  ealaiged.    (AuthoT'ilUoatratloD.) 

in  agricultural  communities  will  probably  never  be  rid  of  the  pest, 
but  in  cities,  with  better  methods  of  disposal  of  garbage  and  with  the 
lessening  of  the  number  of  horses  and  horse  stables  consequent  upon 
electric  street  railways,  bicycles,  and  automobiles,  the  time  may  come, 
and  before  very  long,  when  window  screens  may  be  discarded.  The 
prompt  gathering  of  horse  manure,  which  may  be  variously  treated 
or  kept  in  a  specially  prepared  receptacle,  would  greatly  abate  the 
fly  nuisance,  and  city  ordinances  compelhng  horse  owners  to  follow 
some  such  course  are  desirable.  Absolute  cleanliness,  even  under 
existing  circumstancrs,  will  always  result  in  a  diminution  of  the  num- 
bers of  the  house  fly,  and,  in  fact,  most  household  insects  are  leas 
attracted  to  the  premises  of  what  is  known  as  the  old-fashioned  house- 
keeper than  to  tiiose  of  the  other  kind. 
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Not  only  must  all  horse  stables  be  cared  for,  but  chicken  yards,  pig- 
geries, and  garbage  receptacles  as  well,  and  absolutely  sanitary  privies 
are  prime  necessities.  Directions  for  building  and  caring  for  such 
priTies  will  be  found  in  Farmers'  Bulletin  No,  463.  The  dry-earth 
treatment  of  privy  vaults  is  unsatisfactory.  Kerosene  should  be 
used. 

During  the  summer  of  1897  a  series  of  experiments  was  carried  out 
with  the  intention  of  showing  whether  it  would  be  possible  to  treat  a 
manure  pile  in  such  a  way  as  to  stop  the  breeding  of  flies.  The  writer's 
experience  with  the  use  of  air-slaked  hme  on  cow  manure  to  prevent 
the  breeding  of  the  horn  Ry  {Htemaiohia  setrata  Rob.-Desv.)  suggested 


-f*, 


\ 


experimentation  with  different  hme  compounds.  It  was  found  to  be 
perfectly  impractirable  to  use  air-slaked  lime,  land  plaster,  or  gas 
lime  with  good  results.  Few  or  no  larvse  were  killed  by  a  thorough 
mJTing  of  the  manure  with  any  of  these  tliree  substances.  Chlorid 
of  lime,  however,  was  found  to  be  an  excellent  maggot  killer.  Where 
1  pound  of  chlorid  of  lime  was  mixed  with  8  quarts  of  horse  manure, 
90  per  cent  of  the  maggots  were  killed  in  less  than  24  hours.  At  the 
rate  of  one-fourth  of  a  pound  of  chlorid  of  lime  to  8  quarts  of  manure, 
however,  the  substance  was  found  not  to  be  suiTiciently  strong. 
Chlorid  of  lime,  though  cheap  in  Europe,  costs  at  least  3^  cents  a 
pound  in  large  quantities  in  this  country,  so  that  the  frequent  treat- 
ment of  a  large  manure  pile  with  this  substance  would  be  out  of  the 
question  in  actual  practice. 
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Rxperiments  were  therefore  carried  on  with  kerosene.  It  was 
found  that  8  quarts  of  fresh  horse  manure  sprayed  with  1  pint  of 
kerosene,  which  was  afterwards  washed  down  with  1  quart  of  water, 
was  thoroughly  rid  of  Uving  maggots.  Every  individual  was  killed 
by  the  treatment.  This  experiment  and  others  of  a  similar  nature  on 
a  small  scale  were  so  satisfactory  that  it  was  considered  at  the  close  of 
the  season  that  a  practical  conclusion  had  been  reached,  and  that  it 
was  perfectly  possible  to  treat  any  manure  pile  economically  and  in 
such  a  way  as  to  prevent  the  breeding  of  flies. 

Practical  work  in  the  summer  of  1898,  however,  demonstrated  that 
this  was  simply  another  case  where  an  experiment  on  a  small  scale 
has  failed  to  develop  points  which  in  practical  work  would  vitiate  the 
results. 

The  stable  of  the  United  States  Department  of  Agriculture,  in 
which  about  12  horses  were  kept,  was  situated  about  100  yards 
behind  the  main  building  of  the  department  and  about  90  yards  from 
the  building  in  which  the  Bureau  of  Entomology  is  situated.  This 
stable  was  always  very  carefully  kept.  The  manure  was  thor^ 
oughly  swept  up  every  morning,  carried  outside  of  the  stable,  and 
deposited  in  a  pile  behind  the  building.  This  pile,  after  accumulating 
for  a  week  or  10  days,  or  sometimes  2  weeks,  was  carried  off  by  the 
gardeners  and  spread  upon  distant  portions  of  the  grounds.  At  all 
times  in  the  summer  this  manure  pile  swarmed  with  the  maggots  of 
the  house  fly.  It  is  safe  to  say  that  on  an  average  many  thousands  of 
perfect  flies  issued  from  it  every  day,  and  that  at  least  a  large  share  of 
the  flies  which  constantly  bothered  the  employees  in  the  two  buildings 
mentioned  came  from  this  source. 

On  the  basis  of  the  experiments  of  1897,  an  attempt  was  made, 
beginning  early  in  April,  1898,  to  prevent  the  breeding  of  house  flies 
about  the  department  by  the  treatment  of  this  manure  pile  with  kero- 
sene. The  attempt  was  begun  early  in  April  and  was  carried  on  for 
some  weeks.  While  undoubtedly  hundreds  of  thousands  of  flies  were 
destroyed  in  the  course  of  this  work,  it  was  found  by  the  end  of  May 
that  it  was  far  from  perfect,  since  if  used  at  an  economical  rate  the 
kerosene  could  not  be  made  to  penetrate  throughout  the  whole  pile  of 
manure,  even  when  copiously  washed  down  with  water.  A  consider- 
able proportion  of  house-fly  larvae  escaped  injury  from  this  treatment, 
which  at  the  same  time  was  found,  even  at  an  economical  cost,  to  be 
laborious,  and  such  a  measure,  in  fact,  as  almost  no  one  could  be 
induced  to  adopt. 

There  remained,  however,  another  measure  which  had  been  sug- 
gested by  the  writer  in  an  article  on  the  house  fly  published  in  1895, 
namely,  the  preparation  of  an  especial  receptacle  for  the  manure ;  and 
this  was  very  readily  accomplished.    A  closet  6  by  8  feet  had  been 
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built  in  the  comer  of  the  stable  nearest  the  manure  pile.  It  had  a  door 
o])Qning  into  the  stable  proper,  and  also  a  window.  A  door  was  built 
in  the  outside  wall  of  this  closet,  and  the  stablemen  were  directed  to 
place  no  more  manure  outside  the  building;  in  other  words,  to  abolish 
the  outside  manure  pile,  and  in  the  future  to  throw  all  of  the  manure 
collected  each  morning  into  this  closet,  the  window  of  which  in  the 
meantime  had  been  furnished  with  a  wire  screen.  The  preparations 
were  completed  by  the  middle  of  June,  and  a  barrel  of  chlorid  of  hme 
was  put  in  the  comer  of  the  closet.  Since  that  time  every  morning  the 
manure  of  the  stable  is  thrown  into  the  closet,  and  a  small  shovelful  of 
chlorid  of  lime  is  scattered  over  it.  At  the  expiration  of  10  days  or  2 
weeks  the  gardeners  open  the  outside  door,  shovel  the  manure  into  a 
cart,  and  carry  if  off  to  be  thrown  upon  the  grounds. 

Judging  from  actual  examination  of  the  manure  pile,  the  measure  is 
eminently  successful.  Very  few  flies  are  breeding  in  the  product  of 
the  stable  which  formerly  gave  birth  to  many  thousands  daily.  After 
this  measure  had  been  carried  on  for  two  weeks,  employees  of  the 
department  who  had  no  knowledge  of  the  work  that  was  going  on 
were  asked  whether  they  had  noticed  any  diminution  in  the  number 
of  flies  in  their  oflices.  Persons  in  all  of  the  oflices  on  the  first  floor  of 
the  two  buildings  were  asked  this  question.  In  every  oflice  except 
one  the  answer  was  that  a  marked  decrease  had  been  noticed,  so  that 
the  work  must  be  considered  to  have  been  successful. 

The  account  of  this  remedial  work  has  been  given  with  some  detail, 
since  it  shows  so  plainly  that  care  and  cleanliness  combined  with  such 
an  arrangement  as  that  described  will  in  an  individual  stable  measur- 
ably affect  the  fly  nuisance  in  neighboring  buildings 

With  the  combined  efforts  of  the  persons  owning  stables  in  a  given 
community,  much  more  effective  results  can  undoubtedly  be  gained. 

In  the  consideration  of  these  measures  we  have  not  touched  upon  the 
remedies  for  house  flies  breeding  in  human  excrement.  On  account 
of  the  danger  of  the  carriage  of  typhoid  fever,  the  dropping  of  human 
excrement  in  the  open  in  cities  or  towns,  either  on  vacant  lots  or  in 
dark  alleyways,  should  be  made  a  misdemeanor,  and  the  same  care 
should  be  taken  by  the  sanitary  authorities  to  remove  or  cover  up 
such  depositions  as  is  taken  in  the  removal  of  the  bodies  of  dead  ani- 
mals. The  box  privy  is  always  a  nuisance  from  many  points  of  view, 
and  is  imdoubtedly  dangerous  as  a  breeder  of  flies  which  may  carry 
the  germs  of  intestinal  disease.  No  box  privies  should  be  permitted 
to  exist  unless  they  are  conducted  on  the  kerosene  principle.  With 
a  proper  vault  or  other  receptacle,  closed  except  from  above,  and  a 
fi'ee  use  of  kerosene  and  water,  the  breeding  of  house  flies  can  be  pre- 
vented. 
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A  Parisian  journal,  the  Matin,  during  the  winter  of  1905-6,  estab- 
lished a  prize  of  10,000  francs  for  the  best  essay  on  the  destruction  of 
the  house  fly.  The  jury  of  competent  scientific  men  awarded  the 
prize  to  the  author  of  a  memoir  in  which  it  was  proposed  to  use  resid- 
uum oil  in  the  destruction  of  the 
e^s  and larvseof  the  fly.  Thisoil is 
to  be  used  in  privies  and  cesspools. 
Two  liters  pier  superficial  meter  of 
the  pit  is  mixed  with  water,  stirred 
with  a  stick,  of  wood,  and  then 
thrown  into  the  receptacle.  It  is 
said  to  form  a  covering  of  oil  which 
kills  all  the  larvie,  preventing  the 
entrance  of  flies  into  the  pit  and,  at 
the  same  time,  the  hatching  of  eggs. 
It  makes  a  protective  covering  for 
the  excrement,  and  this  is  said  to 
hasten  the  development  of  annrobic 
bacteria  as  in  a  true  septic  pit, 
leading  in  this  way  to  the  rapid 
liquefaction  of  solid  matters  and 
rendering  them  much  more  unfit 
for  the  development  of  other  bac- 
teria. For  manure  it  is  recom- 
mended to  mix  this  residuum  oil 
with  earth,  with  hme,  and  with 
phosphates,  and  to  spread  it  at  dif- 
ferent times,  in  the  spring  by  pref- 
erence, upon  the  manure  of  farms 
and  stables  and  so  on. 

There  seems  to  be  a  definite  pe- 
riod of  perhaps  1 0  days  between  the 
issuing  of  the  adult  ffies  and  the 
laying  of  eggs.  During  this  period, 
and  especially  in  the  early  spring, 
it  becomes  important  to  trap  as  ■ 
many  flies  as  possible.  With  this 
end  in  view,  Prof.  C.  F  Hodge,  of 
Clark  University,  Worcester,  Mass  , 
has  devised  certain  flytraps  which 
he  attaches  to  garbage  cans  and  to 
screened  stable  windows,  and  which  he  places  in  the  nd^hbodiood  of 
possible  fly-  breeding  places. 

So  many  cheap  flytraps  are  on  the  market  that  it  is  unnecessary  and 
undesirable  to  specify  any  particular  kind.     Many  of  them  are  good. 
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VATUBAL  EVEMIES. 

The  house  fly  has  a  number  of  natural  enemies.  The  common 
house  centipede  (fig.  9)  destroys  it  in  considerable  numbers,  there  is  a 
BmaU  reddish  mite  which  frequently  covers  its  body  and  gradually 
destroys  it,  it  is  subject  to  the  attacks  of  hymenopterous  parasites  in 
its  larval  condition,  and  it  is  destroyed  by  predatory  beetles  at  the 
same  time. 

The  most  effective  enemy,  however,  is  a  fungous  disease  known  as 
Empasa  muscx^  which  carries  off  flies  in  large  numbers,  particularly 
toward  the  close  of  the  season.  The  epidemic  ceases  in  December, 
and  although  many  thousands  are  killed  by  it,  the  remarkable  rapidity 
of  development  in  the  early  simmier  months  soon  more  than  replaces 
the  thousands  thus  destroyed. 

WHAT  CITIES  AHD  TOWVS  CAIT  DO. 

It  would  appear,  from  what  we  know  of  the  life  history  of  the  com- 
mon house  fly  and  from  what  remedial  experimentation  has  already 
been  carried  on,  that  it  is  perfectly  feasible  for  cities  and  towns  to 
reduce  the  numbers  of  these  annoying  and  dangerous  insects  so 
greatly  as -to  render  them  of  comparatively  slight  account.  The 
health  departments  of  most  of  oiTr  cities  have  the  authority  to  abate 
nuisances  dangerous  to  health,  and  it  is  easy  for  the  health  authorities 
of  any  city  to  formulate  rules  concerning  the  construction  and  care  of 
stables  and  the  keepiog  and  disposal  of  manure  which,  if  enforced, 
will  do  away  with  the  house-fly  nuisance.  Such  a  series  of  rules  was 
formulated  in  the  spring  of  1906  by  the  Health  Department  of  the 
city  of  AsheviUe,  N.  C,  and  an  effort  is  being  made  during  this  summer 
to  see  that  they  are  enforced.  On  the  3d  of  May,  1906,  the  Health 
Department  of  the  District  of  Columbia  also  issued  a  series  of  orders 
of  this  nature,  on  the  authority  of  the  Commissioners  of  the  District, 
and  these  orders,  which  may  well  serve  as  a  model  to  other  communities 
desiring  to  undertake  similar  measures,  may  be  briefly  condensed  as 
follows: 

An  stalls  in  which  animals  are  kept  shall  have  the  surface  of  the 
ground  covered  with  a  water-tight  floor.  Every  person  occupying  a 
building  where  domestic  animals  are  kept  shall  maintain,  in  connec- 
tion therewith,  a  bin  or  pit  for  the  reception  of  manure,  and,  pending 
the  removal  from  the  premises  of  the  manure  from  the  animal  or  ani- 
mals, shall  place  such  manure  in  said  bin  or  pit.  This  bin  shall  be  so 
constructed  as  to  exclude  rain  water,  and  shall  in  all  other  respects  be 
water  tight  except  as  it  may  be  connected  with  the  public  sewer.  It 
shall  be  provided  with  a  suitable  cover  and  constructed  so  as  to  pre- 
vent the  ingress  and  egress  of  flies.     Xo  person  owning  a  stable  £Jiall 
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keep  any  manure  or  permit  any  manure  to  be  kept  in  or  upon  any  por- 
tion of  the  premises  other  than  the  bin  or  pit  described,  nor  shall  he 
allow  any  such  bin  or  pit  to  be  overfilled  or  needlessly  uncovered. 
Horse  manure  may  be  kept  tightly  rammed  into  weU-covered  barrels 
for  the  purpose  of  removal  in  such  barrels.  Every  person  keeping 
manure  in  any  of  the  more  densely  populated  parts  of  the  District 
shall  cause  all  such  manure  to  be  removed  from  the  premises  at  least 
twice  every  week  between  June  1  and  October  31,  and  at  least  once 
every  week  between  November  1  and  May  31  of  the  following  year. 
No  person  shall  remove  or  transport  any  manure  over  any  public 
highway  in  any  of  the  more  densely  populated  parts  of  the  District 
except  in  a  tight  vehicle  which,  if  not  inclosed,  must  be  eflFectually 
covered  with  canvas,  so  as  to  prevent  the  manure  from  being  dropped. 
No  person  shall  deposit  manure  removed  from  the  bins  or  pits  within 
any  of  the  more  densely  populated  parts  of  the  District  without  a  per- 
mit from  the  health  officer.  Any  person  violating  any  of  the  pro- 
visions shall,  upon  conviction  thereof,  be  punished  by  a  fine  of  not 
more  than  $40  for  each  offense. 

As  with  all  such  measures,  the  test  comes  with  the  enforcement,  and 
these  regulations  have  not  been  well  enforced,  owing  to  the  extremely 
small  corps  of  inspectors  allowed  to  the  Health  Department,  and  to 
other  more  pressing  work.  They  can  be  made  effective,  however, 
and  it  is  earnestly  hoped  that  not  only  Washington  but  other  com- 
munities as  well  will  very  soon  be  brought  to  a  realization  of  the  ease 
of  house-fly  eradication  and  its  very  great  desirability. 


The  insect  we  now  caU  the  ''house  fly"  should  in  the  future  be  termed 
the  ''typhoid  fly,"  in  order  to  caU  direct  attention  to  the  danger  of  allows 
ing  it  to  continue  to  breed  unchecked. — lu  O.  Howard* 
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nrTEODUCTIOlf. 

Intensive  gardening  under  sash  or  cloth  covers  has  become  one  of 
the  most  popular  and,  in  certain  localities  where  the  conditions  are 
suitable,  one  of  the  most  profitable  lines  of  outdoor  work.  The 
trucker  and  the  market  gardener  of  the  present  day  have  been  com- 
pelled by  keen  competition  and  a  constantly  increasing  demand  for 
high-grade  products  out  of  season  to  provide  special  facilities  for 
increasing  and  improving  the  product,  as  well  as  to  take  advantage 
of  every  favorable  natural  condition. 

Many  localities  are  especially  favored  with  an  abundance  of  sun- 
shine at  all  seasons  of  the  year,  and  at  the  same  time  their  climate, 
due  to  the  influence  of  large  streams  or  near-by  bodies  of  water,  is 
mild  and  free  from  extremes  of  temperature.  In  such  localities  it 
would  be  possible  to  grow  lettuce,  radishes,  and  similar  crops  during 
the  entire  winter  without  protection  were  it  not  for  a  few  cold  days 
and  nights.  A  very  slight  covering  or  the  application  of  a  small 
amount  of  heat  wilL  as  a  rule,  carry  the  plants  through  in  good 
condition. 

During  recent  years  the  growing  of  winter  vegetables  in  frames 
having  removable  covers  of  sash  or  cloth  has  developed  greatly  in 
the  South  Atlantic  Coast  States  and  in  other  States  having  mild  winter 
conditions.  In  a  true  sense  this  industry  is  simply  field  culture 
with  provision  for  covering  the  crops  during  temporary  periods  of 
cold  weather.  The  present  magnitude  of  this  line  of  work  attests  its 
success  and  indicates  its  fut\a*e  possibilities.  North  Carolina  undoubt- 
edly has  a  larger  acreage  devoted  to  frame  culture  than  any  other 
State,  but  in  the  region  about  Norfolk,  Va.,  there  is  also  a  large  and 
growing  area  devoted  to  the  work.  Vegetables  grown  in  frames  are 
often  shipped  in  carload  lots  from  these  large  producing  sections. 
This  industry  may  readily  be  combined  with  regular  truck  farming, 
as  it  furnishes  remunerative  employment  during  the  winter  months. 
A  comparatively  small  area  is  necessary  for  the  frames,  but  several 
times  that  acreage  of  land  should  be  available,  so  that  the  site  of  the 
frames  may  be  changed  every  few  years  to  safeguard  against  diseases 
and  insect  injuries. 

Note. — ^A  list  giving  the  titles  of  all  Farmers'  Bulletins  available  for  distribution  will 
be  s^ixt  free  upon  application  to  a  Member  of  Congreiss  or  the  Secretary  of  Agriculture. 
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TYPES  OF  FBAICES  AlTD  TEEZB  COVSTBUCTIOV. 
CLOTH-OOTBKBD  FKA3EES. 

The  type  of  frame  or  bed  varies  with  the  different  localities  and  is 
ordinarily -no  more  elaborate  or  expensive  than  is  necessary  to  pro- 
tect the  crops.  In  North  Carolina  and  South  Carolina  the  type  of 
frame  generally  used  is  that  shown  in  figure  1,  having  for  the  sides 
two  lines  of  12-inch  boards  set  on  edge  and  held  in  place  by  means 
of  stakes  driven  into  the  ground.  The  covering  of  cheap  unbleached 
muslin  is  supported  on  strips  of  wood  1  inch  thick  and  2}  or  3  inches 
wide,  which  are  raised  in  the  center  by  being  carried  over  the  top  of 
a  stake;  the  ends  are  held  down  by  nailing  to  the  sides  of  the  bed. 


The  lumber  for  the  sides  is  usually  1  by  12  inches  by  16  feet  of  the 
cheaper  grades  of  cypress  or  a  good  grade  of  common  shortleaf  pine. 
The  stakes  for  holding  the  boards  in  place  are  1  by  3  or  2  by  3  inches 
in  size  and  are  driven  about  1  foot  into  the  ground.  These  cloth- 
covered  beds  are  usually  14  feet  in  width,  but  some  growers  prefer 
them  10,  12,  or  20  feet  wide.  The  length  of  the  frames  varies  greatly, 
but  the  longer  ones  generally  run  from  90  to  100  yards,  depending 
entirely  upon  the  space  available  and  the  evenness  of  the  ground. 
The  frames  usually  run  east  and  west,  with  the  cloth  fastened  to  the 
north  edge  of  the  frame.  Most  of  these  frames  are  temporary  and 
are  taken  apart  and  stored  during  the  summer  months. 

Before  placing  the  frames  in  position  in  the  autumn  the  soil  is 
-plowed,  thoroughly  fitted,  and  given  a  liberal  dressing  of  well-rotted 
stable  manure  and  commercial  fertilizers.    The  placing  of  the  boards 
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will  cause  some  trampling  of  the  bed,  and  before  putting  in  the  ends 
and  nailing  on  the  rafters  or  strips  to  support  the  cloth  it  is  desirable 
to  loosen  the  soil  again  by  means  of  a  harrow  or  cultivator.  The 
stakes  for  supporting  the  cross  strips  or  rafters  are  then  driven 
through  the  center  and  the  strips  nailed  in  place  at  intervals  of  4  feet. 
The  ends  are  inclosed  by  means  of  12-inch  boards,  and  the  bed  is  then 
ready  for  the  cloth  cover.  The  cloth  is  stitched,  with  the  strips 
running  lengthwise  of  the  bed,  into  one  great  sheet  large  enough 
to  cover  the  entire  bed.  This  sheet  is  fastened  on  the  north  side 
of  the  frame  by  nailing  over  it  plastering  laths  or  similar  strips  of 
wood.  The  cloth  should  not  be  fastened  to  the  top  edge  of  the 
board  but  on  the  side,  1  or  2  inches  below  the  top.  For  fastening 
the  sheet  on  the  south  side  of  the  frame  short  loops  of  string  or  cloth 
are  attached  to  its  edge  and  these  are  looped  over  nails  driven  into  the 
side  of  the  bed.  In  some  cases  brass  eyelets,  such  as  are  used  m 
tent  flaps,  are  inserted  in  the  edge  of  the  cloth  and  hitched  over  nails 
or  pins.  Another  method  is  to  liem  the  cloth  on  one  edge  and  run 
a  f-inch  rope  through  the  hem.  The  addition  of  the  rope  makes  it 
comparatively  easy  to  fasten  the  cloth  to  the  side  of  the  bed  and  also 
prevents  tearing  the  sheet  in  handling.  The  cost  of  these  frames, 
including  lumber  and  muslin,  together  with  the  necessary  facilities 
for  supporting  and  fastening  the  cloth,  will  be  from  35  to  50  cents  a 
running  foot  for  a  bed  14  feet  wide." 

If  it  is  necessary  to  refit  the  land  while  the  frames  are  in  place,  the 
cloth  is  turned  back  into  the  alleys  between  the  frames,  the  strips 
that  support  the  cloth  are  removed,  and  a  1-horse  plow  is  taken  into 
the  inclosure.  After  the  land  is  plowed  and  thoroughly  fitted,  the 
strips  are  again  put  in  place.  As  the  work  of  cultivating  the  crops 
must  all  be  done  by  hand  it  is  essential  that  the  soil  be  well  prepared 
before  planting. 

8ASH-COVEItEl>  FBAMB8. 

In  the  tidewater  region  of  Virginia  the  frames  are  covered  with 
hotbed  sash.  The  climate  of  Norfolk  is  a  Uttle  too  severe  for  the 
use  of  cloth  except  for  early  autumn  and  spring  crops.  A  number  of 
growers  in  the  vicinity  of  Norfolk  handle  sash-covered  frames  occu- 
pying as  much  as  3,  4,  or  5  acres  each  season.  (Fig.  2.)  For  the 
sides  and  ends  of  these  frames  the  same  class  of  cheap  lumber  as  for 
the  cloth-covered  frames  is  used.  The  back  or  north  side  of  the 
frame  is  usually  12  or  14  inches  high,  while  the  front  or  south  side  is 
about  4  inches  lower  to  give  the  sash  sufficient  slope.  The  standard 
hotbed  sash  universally  used  for  covering  these  frames  is  3  feet  in 
width  and  6  feet  in  length.  The  usual  width  of  tlie  sash-covered 
frame  is  6  feet,  but  a  double  row  of  sash  with  a  ridge  through  the 
center  is  sometimes  employed,  making  the  bed  about  12  feet  wide. 
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This  arraugemeDt,  however,  does  not  prove  as  satbfactoiy  as  the 
common  6-foot  frame.  These  sash-covered  frames  are  often  300  to 
500  Feet  in  length,  but  the  usual  length  is  180  feet.  Xo  strips  &re 
provided  for  the  support  or  separation  of  the  sash,  as  they  rest  on  the 
sides  of  the  bed  and  fit  close  together. 

Two  or  three  types  of  sash  may  be  used  for  this  purpose,  but  the 
lower-priced  ones  are  most  commonly  employed.  One  kind  of  sash 
is  so  arranged  that  the  glass  may  be  slid  into  grooves,  the  glass 
abutting  without  the  use  of  putty.  The  better  grades  of  sash  have 
provision  for  bedding  the  glass  in  putty,  lapping  the  lights  one-eighth 
to  one-fourth  of  an  inch  and  fastening  them  m  place  with  glazing 


points  or  specially  designed  double-pointed  tacka.  As  a  rule  a  very 
cheap  grade  of  single-strength  window  glass  of  the  smaller  sizes,  6  by  8 
and  8  by  10  inches,  b  employed.  It  Mould  undoubtedly  prove 
economical  in  the  long  run  to  use  double-strength  glass  of  8  by  10  or 
10  by  12  inch  sizes.  The  double-strength  glass  is  not  so  easily  broken 
in  handling  or  by  hail,  and  makes  a  heavier  and  more  rigid  sash, 
especially  when  bedded  in  putty.  In  many  cases  the  sash  do  not  cost 
more  than  $1.45  each,  fully  glazed,  while  a  much  better  grade  could 
be  had  for  $1.60  to  S2,  including  painting.  Many  of  the  sash  are 
never  painted,  and  as  they  are  of  poor  material  their  period  of 
usefulness  is  quite  short,  often  not  more  than  four  or  five  years.  A 
well-painted  cypress  sash,  glazed  with  double-strength  glass  bedded 
in  putty,  should  with  proper  care  give  12  or  15  yeara  of  service.     From 
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the  grower's  point  of  view  the  object  is  generally  to  secure  the  greatest 
possible  number  of  sash  with  the  least  expenditure,  and  as  a  conse- 
quence it  is  the  cheaper  grades  of  both  sash  and  glass  that  are  used. 
A  common  practice  among  gardeners  is  to. construct  a  shallow 
tank  of  cement,  planks,  or  galvanized  iron  and  to  dip  the  sash  in 
crude  oil  mstead  of  painting  them.  The  oil  acts  as  a  splendid 
preservative  for  the  wood,  but  the  sash  so  treated  are  dull  in  appear- 
ance and  undoubtedly  do  not  give  as  much  light  in  the  beds  as  those 
that  are  painted  white.  Most  of  the  sash  used  for  this  purpose  have 
six  hnes  of  glass  with  five  sash  bars.  By  using  three  lines  of  10-inch 
glass,  only  two  sash  bars  are  necessary  and  the  shading  of  the  bed 
will  be  much  less.  Actual  test  has  shown  a  great  difference  of  plant 
growth  in  favor  of  the  larger  sizes  of  glass. 


Farther  north,  near  several  of  the  large  cities,  including  Baltimore, 
Philadelphia,  Cincinnati,  New  York,  and  Boston,  sash-covered 
frames  are  extensively  used  for  growing  early  vegetables.  This  work 
is  practically  the  same  as  that  foimd  at  Norfolk,  except  that  the 
frames  are  constructed  over  an  excavation  which  is  filled  with  fer- 
menting manure  to  provide  heat. 

Where  manure-heated  beds  are  extensively  used  for  growing  early 
vegetables  a  long,  shallow  pit  is  opened,  the  manure  is  trodden  in, 
and  12-inch  boards  are  fastened  to  stakes  to  form  the  sides.  The 
board  on  the  north  side  is  raised  a  little  higher  than  the  one  on  the 
south  side  in  order  to  form  a  slope  for  the  glass.  A  few  strips  are 
nailed  across  the  bed  to  prevent  the  sides  from  coming  in  by  the 
pressure  of  the  manure  or  soil  that  is  banked  on  the  outside,  and  the 
sash  simply  rest  on  the  sides  without  any  guide  or  supporting  strips 
between  them.  Straw  mats  and  board  shutters  are  employed  as  a 
protection  for  the  sash  during  cold  weather. 

A  few  of  the  growers  around  Newbem  and  Wilmington,  X.  C, 
provide  steam  boilers  and  install  heating  pipes  in  the  frames,  the 
heat  being  applied  only  during  cold  weather,  when  the  cloth  alone 
would  not  prevent  injury  from  frost.  Many  of  the  growers  have 
steam  outfits  for  pumping  water  and  simply  connect  the  pumping 
boiler  to  lines  of  pipes  which  are  fastened  on  the  sides  of  the  frames 
just  below  the  covering.  As  a  rule,  the  supply  pipe  is  run  on  the 
north  side  of  the  frame,  while  the  return  is  placed  on  the  south  side, 
or  both  flow  and  return  may  be  on  the  north  or  cold  side  of  the  bed. 
(Fig.  3.)  Another  method  of  heating  consists  of  laying  lines  of 
3-inch  drain  tiles  6  or  8  inches  below  the  surface  of  the  soil  so  as  to 
discharge  Uve  steam  into  the  tiles  during  cold  weather.  These  systems 
have  proved  quite  satisfactory  in  a  few  places,  but  have  not  been 
generally  adopted. 
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son  AHD  FESTniZEfiS. 
PKBPASATION  OV  THE  BOIL. 

The  greater  portion  of  the  work  with  frames  ia  conducted  on  light 
Or  sandy  loam  soils  which  are  naturally  well  drained  and  adapted  to 
intensive  trucking.  The  original  soil  is  usually  employed,  but  when 
necessary  rich  soil  is  hauled  and  placed  in  the  beds.  The  first  essential 
is  good  drainage,  and  if  the  land  is  not  naturally  well  drained  it  should 
be  tiled  or  provided  with  numerous  open  ditches  to  cany  off  tlie  water. 
The  surface  of  the  soil  should  be  graded  and  all  depressions  filled  in  and 
leveled.  For  best  results  the  land  should  be  subjected  to  two  or  three 
years  of  preparation  by  manuring  and  planting  to  leguminous  crops. 

The  presence  of  plenty  of  organic  matter  in  the  soil  is  very  impor- 
tant, especially  where  lai^  quantities  of  commercial  fertilizers  are  to 
be  used.  This  organic  matter  may  be  added  in  the  form  of  stable 
,  but  more  satii<factory  results  will  be  obtained  where  legumi- 


FlO.  i.—Cnm  secliDD  al  a  plpe-hancd  bed. 

nous  crops  are  included  in  the  preparatory  treatment.  For  green 
manure  nothing  is  better  than  cowpeas  as  a  summer  crop  and  crimson 
clover  as  a  winter  crop.  The  crimson  clover  should  be  turned  under 
about  the  time  it  comes  into  full  bloom  in  the  spring,  the  land 
planted  to  cowpeas,  and  tlie  resulting  crop  plowed  under  or  mowed 
for  hay  during  tlie  month  of  August  in  ample  time  to  prepare  the 
land  for  frame  work  during  Uie  autumn.  When  heavy  crops  of 
green  manure  are  turned  under  it  is  essential  tliat  lime  be  used 
to  improve  the  mechanical  condition  and  to  sweeten  the  soil;  a 
dressing  of  1,000  pounds  to  tlie  acre  should  be  sufficient. 

Wood  ashes  constitute  an  excellent  source  of  both  potaah  and  lime, 
especially  if  they  have  resulted  from  the  burning  of  hardwood.  Ashes 
from  pine  and  other  soft  woods  are  of  little  value.  Much  of  the  value 
of  wood  ashes  may  be  lost  by  leaching,  and  while  a  ton  of  strictly 
fresh  hardwood  ashes  would  be  sufficient  to  apply  on  an  acre,  as  much 
as  5  tons  of  leached  ashes  could  be  used  on  the  same  area  without 
fear  of  burning  tlie  plants.  Where  ashes  are  used  less  lime  is  needed, 
although  the  percentage  of  lime  in  the  ash  is  comparatively  small. 
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STABLE  ICANXmS. 

Large  quantities  of  stable  mimure  are  used  in  growing  crops  in 
frames,  sometimes  as  much  as  30  to  60  cartloads  to  the  acre.  The 
mimure  is  generally  spread  in  a  broad,  flat  pile  to  compost  before  it 
is  applied  to  the  soil  on*  which  frames  are  to  be  located.  Where 
manure  is  employed  for  heating  the  beds  it  may  afterwards  be  mixed 
with  the  soil  for  the  growing  of  subsequent  crops.  In  the  work  with 
frames  around  Norfolk,  Ya.,  the  manure  is  placed  in  long,  narrow 
piles  and  turned  two  or  three  times  before  it  is  used  in  the  beds. 
Care  should  be  exercised  to  avoid  the  use  of  manure  in  which  there 
are  shavings  or  sawdust,  as  these  have  im  injurious  effect  upon  the 
growth  of  plimts.  Poultry  and  sheep  manure  are  excellent  fertilizers 
for  frame  work,  but  the  quantity  obtainable  is  very  small.  In  the 
application  of  natural  mimures  of  all  kinds  it  is  essential  that  the 
manure  should  be  fine;  that  it  be  what  is  termed  ''short''  manure. 

COMMEBOIAL  FEBTILIZEB8. 

It  is  desirable  that  only  high-grade  fertilizers  be  used  in  preparing 
the  soil  for  growing  crops  in  frames.  Nitrogen  is  the  essential  ele- 
ment in  the  production  of  leaf  growth,  while  potash  and  phosphoric 
acid  are  essential  to  fruit  and  seed  production.  The  quantities  of 
high-grade  fertilizers  that  may  be  applied  with  safety  and  profit  will 
vary  according  to  the  soil,  but  if  a  sufficient  quantity  of  manure  has 
been  used  it  should  not  be  necessary  to  add  more  than  1,000  to  1,500 
pounds  of  commercial  fertilizers  to  the  acre  each  season. 

A  fertilizer  for  crops  raised  in  frames  should  contain  at  least  7  per 
cent  of  nitrogen,  8  per  cent  of  phosphoric  acid,  and  6  to  8  per  cent  of 
potash.  Nitrate  of  soda  cim  often  be  applied  to  advantage  in  order 
to  hasten  or  increase  the  growth  of  the  plants.  It  should  be  borne 
in  mind,  however,  that  nitrate  of  soda  is  a  very  concentrated  and 
available  form  of  nitrogen  and  that  it  is  easy  to  overdo  the  matter 
and  injure  the  plants;  300  pounds  to  the  acre  is  considered  the  maxi- 
mum quantity  for  a  single  application.  Two  or  three  silch  applica- 
tions may  be  made  during  the  growing  season.  Highly  nitrogenous 
fertilizers  should  not  be  applied  early  in  the  winter,  as  these  have  a 
tendency  to  force  the  plants  into  a  soft  growth  which  will  be  easily 
injured  by  cold.  For  this  reason  nitrate  of  soda  and  similar  fertil- 
izers may  best  be  applied  as  a  top-dressing  when  it  is  desired  to  force  the 
plants  into  a  quick  growth  by  scattering  it  between  the  rows  and 
working  it  into  the  soil  by  means  of  a  hoe  or  cultivator.  Some  grow- 
ers have  tried  dissolving  the  nitrate  of  soda  in  water,  1  pound  of  the 
salt  to  10  gallons  of  water,  and  watering  the  plants  with  this  solution 
once  every  week  or  ten  days  during  the  height  of  the  growing  season. 
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WATEBIKO  CBOPS  IN  FRAMES. 

To  insure  success  in, the  cultivation  of  plants  in  frames  it  is  neces- 
sary to  provide  some  means  of  applying  water  to  the  soil.  Occa- 
sionally the  supply  of  water  can  be  obtained  from  the  system  of  some 
city,  but  more  often  it  must  be  pumped  from  a  well  or  stream  and 
stored  for  use  in  an  elevated  tank.  The  work  of  pumping  the  water 
is  usually  performed  by  a  gasoline  engine.  The  conmion  round 
wooden  storage  tank,  raised  about  20  feet  above  ground,  is  in  general 
use,  and  the  water  is  delivered  from  the  piunp  through  a  pipe,  the 
end  of  which  is  carried  up  and  over  the  top  of  the  tank.  A  4-horse- 
power  engine  is  large  enough  to  operate  a  pump  having  a  capacity 
of  about  40  gallons  of  water  a  minute.  Such  an  equipment  is  suffi- 
cient for  most  establishments. 

The  irrigation  systems  in  the  Wilmington,  N.  C,  district  are  often 
very  elaborate.  On  some  of  the  plantations  a  sprinkler  system  is 
employed,  having  large  mains  for  conducting  the  water  and  a  series 
of  overhead  pipes  for  distributing  it  through  a  great  number  of  small 
nozzles.  By  this  method  the  water  can  be  applied  during  bpght 
weather  and  while  the  cloth  is  drawn  to  one  side  for  ventilation. 
The  lines  of  distributing  pipes  are  so  arranged  that  the  nozzles  are 
all  in  a  line,  and  the  pipes  can  be  rotated  so  as  to  throw  the  water 
in  either  direction,  thus  watering  two  or  three  beds  from  one  line 
of  pipe.     (See  fig.  1,  p.  6.) 

Where  the  sprinkler  system  of  watering  is  not  employed  the  work 
is  generally  done  with  1-inch  garden  hose  attached  to  pipes  laid  in 
the  ground  just  deep  enough  to  be  out  of  the  way  of  plowing  and  cul- 
tivation. At  the  points  where  it  is  necessary  to  attach  the  hose  a 
tee  is  inserted  in  the  pipe  and  the  opening  provided  with  a  1-inch 
globe  or  gate  valve.  These  openings  should  be  about  100  feet  apart 
in  one  direction  and  in  each  alternate  space  between  rows  of  frames 
in  the  other  direction.  The  valves  are  protected  by  a  square  box  of 
planks,  about  8  by  10  inches  in  size  and  extending  about  14  inches 
above  ground.  The  valves  should  be  about  even  with  the  surface  of 
the  soil;  thus,  the  top  portion  of  the  box  not  only  protects  the  valve 
from  injury  but  also  affords  a  support  for  the  hose  to  prevfent  its  bend- 
ing sharply  over  the  end  of  the  pipe  connection  and  thereby  cutting 
off  the  flow  of  water.     (Fig.  4.) 

Many  gardeners  prefer  to  distribute  the  water  by  simply  pinching 
the  stream  with  the  thumb,  wliile  others  attach  to  the  end  of  the 
hose  a  rose  or  sprinkler  similar  to  that  on  a  watering  can.  Watering 
is  generally  done  during  the  late  afternoon,  but  should  be  completed 
early  enough  to  permit  the  foliage  to  become  reasonably  dry  before 
closing  the  framas  for  the  night.  If  the  plants  are  young  and  very 
tender  it  will  be  important  to  avoid  too  great  a  degree  of  moisture. 
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Seiious  losses  from  "damping-off"  often  result  from  excessive  mois' 
ture,  especiaUy  at  night,  when  evaporatioD  is  not  so  rapid  as  dur- 
ing the  day.     Many  gardeners  make  the  mistake  of  watering  too 
often  and  not  doing  the  work  thoroughly.     Under  ordinary  con- 
ditions twice  a  week  will   be  often  enough   to   apply   water,   and 
in  winter,  when  evaporation  is  at  its  lowest  point,  once  a  week  will 
be  sufficient.     In  watering  the  sash-covered  frames  it  is  necessary 
either  to  remove  the  sash  or  to  prop  them  up  high  enough  to  permit 
working  under  them. 
As  a  rule  the  sash  are 
taken  off  early  in  the 
morning  of  a  bright 
day,  the  soil  is  stirred, 
Bometimes  a  httle  fer- 
tilizer is  added,  later 
in  the  day  the  bed  is 
watered,  and  toward 
night  the    sash   are 
replaced. 

So  far  as  is  known, 
the  Bubirrigation 
method  has  not  been 
extensively  or  suc- 
cessfully appUed  to 
the  watering  of  crops 

grown  in  frames.      In      Fiq.  4.— box  protector,  showlag  tbIvs  and  hose  cDDnecIion  to  water 

order    to   make   the 

subirrigation  method  successful  it  would  be  necessarj-  to  have  condi- 
tions not  ordinarily  found  in  sandy  loam  soils. 

TSMPERATUBE,  VENTHATIOXT,  Am)  PBOTECTION  OF  FKAMES. 
TEUPBItArnrBB  of  TBrAMBS. 

The  temperature  at  which  the  air  of  the  beds  should  be  carried 
will  depend  entirely  upon  the  crop  being  grown  Thermometers 
should  be  placed  at  intervals  in  the  beds,  as  it  is  not  safe  to  judge 
the  temperature  by  personal  sensation.  If  lettuce,  parsley,  or  rad- 
ishes are  growing  in  the  beds,  the  temperature  should  not  go  above 
70°  F.  before  ventilation  is  given;  on  the  other  hand,  if  the  frames 
are  filled  witli  cucumbers,  eggplant,  or  peppers,  the  temperature 
may  run  8  or  10  degrees  higher. 

It  should  be  borne  in  mind  tliat  any  covering,  whether  cloth  or 
sash,  will  exclude  a  part  of  tlie  light,  and  every  precaution  is  neces- 
sary to  prevent  the  plants  becoming  "drawn."  The  safest  plan  is 
to  keep  the  temperature  a  trifle  low  and  thus  retain  tlie  plants  in  a 
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strong,  thrifty  condition.  Whepftt«nder  plants  are  being  grown  under 
cloth  there  ia  greater  danger  of  injury  from  keeping  them  covered 
too  tightly  than  from  exposure  to  moderate  cold. 

VBMTILATION  OP  FKAHES. 

In  the  care  of  cloth-covered  frames  the  covers  are  left  off  during 
bright  weather  and  the  plants  subjected  to  open-air  conditions. 
When  there  is  danger  of  cold  the  covers  are  put  on  at  night,  and 
during  unfavorable  weather  they  are  frequently  left  on  during  the 
day.  While  the  cloth  covers  conserve  the  heat,  they  at  the  same  time 
exclude  the  sunlight,  and  if  they  are  kept  on  too  great  a  portion  of 
the  time  the  crops  will  become  drawn  and  spindling. 


With  sash-covered  frames  the  matter  of  ventilation  is  of  prime 
importance.  The  glass  admits  and  holds  the  heat  of  the  sun's  rays, 
and  during  bright  weather  it  is  necessary  to  open  the  frames  quite 
early  in  tlie  morning.  Ventilation  is  accomplished  by  propping  up 
one  end  or  one  side  of  the  sash  on  a  notched  stick,  such  as  is  illustrated 
in  figure  5.  Sometimes  each  alternate  sash  is  hfted  at  opposite  ends, 
or  they  may  all  be  lifted  at  one  end.  If  only  a  small  amount  of 
ventilation  is  required  every  other  or  every  third  sash  is  lifted  a 
trifle;  later,  when  more  air  is  needed  in  tlie  frames,  the  sash  are  raised 
higher  and  are  finally  removed  altogether.  Tlie  rule  to  be  followed 
is  to  ventilate  on  the  side  away  from  the  wind,  so  that  the  wind  will 
blow  over  the  opening  and  not  into  the  bed. 
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FBOTKCTIOK  07  FBAUES. 

Ihe  area  occupied  by  the  frames  is  often  surrounded  by  a  High 
board  fence  or  a  Itedge  of  evei^eens  to  break  the  force  of  the  wind, 
rf  a  large  area  is  devoted  to  frames  it  is  sometimes  subdivided  by 
numerous  cross  fences  to  break  up  air  currents  and  lessen  tlie  force 
of  storms.  The  type  of  fence  most  conunonly  used  is  sliown  in 
figure  5. 

Where  no  heat  is  appUed  to  the  frames  the  control  over  tempera- 
ture will  not  be  great  except  in  the  prevention  of  too  liigh  tempera- 
ture by  means  of  ventilation  during  bright  weather.  In  many 
instances  straw  and  burlap  mats  are  kept  ready 
at  hand  for  throwing  over  sash-covered  frames  to 
prevent  loss  from  freezing,  but  this  would  not  be 
practicable  on  a  large  scale.  Sometimes  the  glass 
is  covered  by  shoveling  one-half  or  three-fourths 
of  an  inch  of  soil  over  it,  but  this  involves  con- 
siderable labor  and  frequently  results  in  the  break- 
age of  a  great  deal  of  glass.  It  is  possible  to 
ward  off  frost  by  the  use  of  a  number  of  orchard 
heaters  in  the  frame  yard.  These  heaters  burn 
kerosene  or  crude  oil  and  give  off  both  heat  and 
a  smudge  which  will  prevent  injuiy  from  a  reason- 
able degree  of  cold.  A  good  type  of  orchard 
heater  is  shown  in  figure  6. 

CROPS   OBOWV   IN   FRAMES. 

The  crops  most  commonly  grown  in  frames  are 
lettuce,  radishes,  cucumbers,  garden  beets,  parsley, 
e^lgplant,   peppers,  and  snap  beans.     The  crops 
grown  in  the  sash-covered  frames  do  not  differ    Fiufi-Ano'in^tCTiioid- 
materially  from  those  grown  under  cloth.     In  the 
spring,  however,    the  growers   around  Norfolk    devote   their   beds 
^most  entirely  tio  cucumbers  and  eggplant  instead  of  to  lettuce 
and  radishes.    To  the  southward  the  cloth  covers  are  sufficient  to 
protect  the  more  hardy  crops  throughout  the  winter.     To  the  north- 
ward the  hardy  crops  may  be  grown  under  sash  in  midwinter,  and 
those  requiring  more  heat  are  grown  in  the  spring. 

Descriptions  of  the  metliods  used  in  handling  tlie  several  crops 
grown  in  frames  follow - 

LETTUCE. 

Lettuce  may  be  considered  as  first  in  importance  among  the  crops 
grown  in  frames.  The  more  hardy  tj-pes  of  head  lettuce,  such  as 
Big  Boston,  are  grown.     A  variety  suited  to  frame  work  must  be 


20  FRAMES  AS  A  PACtOR  lit  TRUCK  QSdWtNfl, 

capable  of  withstanding  considerable  cold  and  exposure  and  at  the 
same  time  produce  a  head  that  will  find  ready  sale  upon  the 
market.  Two  crops  of  lettuce  are  usually  grown,  an  autumn  or 
early-winter  crop  and  a  late-winter  or  spring  crop.  The  seed  for 
the  autumn  crop  is  sown  from  August  15  to  September  10,  the 
plants  being  set  in  the  beds  from  September  15  to  October  15. 
As  a  rule,  the  plants  are  set  about  8  by  10  inches  apart  in  the  beds. 
The  autumn  crop  will  be  ready  for  market  from  November  20  to 
January  1.  Seed  for  the  spring  crop  is  sown  during  October  in  the 
open  ground  or  in  beds  and  set  in  the  frames  as  fast  as  the  first  crop 
is  removed.     The  second  crop  will  be  ready  for  market  from  March 


1  until  superseded  by  the  outdoor  lettuce.  (Fig.  7.)  In  order  to 
secure  stocky  plants  the  seed  bed  should  not  be  so  rich  as  the  soil 
wliere  the  crop  is  to  be  grown. 

As  very  little  cultivation  can  be  given  tlie  lettuce  crop  in  the 
beds,  it  is  essential  that  the  soil  should  be  well  prepared  and  very 
rich.  Plenty  of  organic  matter  is  required,  and  this  is  best  obtained 
by  appUcatioHs  of  well-rotted  manure. 

Lettuce  does  best  under  comparatively  cool  conditions,  and  plenty 
of  ventilation  is  necessary.  Heavy  losses  have  resulted  from  the 
careless  methods  followed  by  many  of  the  growers  of  lettuce  in  frames, 
especially  as  regards  ventilation  and  watering. 
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BASISHBS. 

Radishes  are  frequently  grown  as  a  catch  crop  between  the  autumn 
and  spring  crops  of  lettuce,  or  as  a  filler  between  hills  of  cucumbers 
or'between  the  plants  of  e^plant  or  peppers.  The  varieties  most 
commonly  used  are  Scarlet  Globe,  French  Bre&kfast,  Long  Scarlet 
Short  Top,  and  Icicle.  The  radish  seed  is  simply  sown  in  rows  and 
the  plants  thinned  so  as  not  to  crowd  one  another. 

CUUUHBBBS. 

The  cucumber  is  one  of  the  most  important  of  the  crops  grown  in 
frames,  especially  around  Norfolk.     The  cucumber  crop  is  handled 


Fto.  A,— Cimmbcr  tinM  growtng  In  fremm,  about  the  lima  tlw;  huflta  U  Jprwd  ovtr  Ibe  gniUDd. 

in  the  following  manner:  About  the  first  of  February,  while  most  of 
the  beds  are  occupied  by  lettuce  and  radishes,  the  cucumber  plants 
are  started  in  a  hotbed  in  1-quart  berry  boxes. 

By  some  growers  special  3-pint  boxes,  similar  to  the  beny  boxes, 
are  used  for  this  purpose.  The  boxes  are  filled  with  rich  soil  that 
has  been  thoroughly  mixed  and  sifted,  and  7  to  10  seeds  are  sown  in 
each  box.  The  boxes  are  then  set  directly  in  a  manure  hotbed  and 
are  kept  watered  until  the  seed  germinates.  When  the  plants  appear 
they  are  thinned  to  about  three  in  a  box. 

From  the  start  great  care  is  taken  to  give  the  plants  sufficient  ven- 
tilation to  prevent  their  becoming  spindling.    If  the  plants  should 
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grow  a  little  too  tall  it  is  customary  to  fill  up  the  boxes  with  sifted 
soil  to  secure  stocky,  well-rooted  plants  for  setting  in  the  frames. 
By  the  time  the  cucumbers  are  ready  for  the  frames  and  the  lettuce 
and  radbhes  have  been  marketed,  the  sash  are  removed  from  the 
6-foot  frames,  and  a  deep  double  furrow  is  opened  through  the  center 
of  the  bed  by  means  of  a  one-horse  plow. 

While  the  plants  are  being  grown  in  the  hotbed  tlie  manure  which 
is  to  be  used  in  the  frames  has  been  composted.  This  is  hauled  and 
spread  in  the  furrow,  and  the  soil  is  returned  to  its  former  position 
by  means  of  the  plow.  In  planting,  the  boxes  containing  the  hills 
of  plants  are  lifted  from  the  hotbed,  placed  in  a  wheelbarrow  or  in 
trays,  and  carried  to  the  frames,  where  a  small  hole  is  dug,  the  main 
portion  of  the  box  removed  by  shtting  with  a  knife,  and  the  hill  of 


imber  vines  afler  the  removal  ol  »a 


cucumbers  set  in  place  and  thoroughly  watered.     One  hill  is  placed 
directly  under  the  center  of  each  sash. 

In  addition  to  tlie  manure  that  is  apphed  to  the  land  before  planting 
to  cucumbers,  frequent  top  dressings  of  chemical  fertilizers  are  given. 
First,  when  the  plants  are  just  b^inning  to  form  vines  a  handful  of 
fertilizer  is  scattered  around  each  hill;  none  of  tliis,  however,  is  placed 
nearer  than  6  or  8  inches  from  the  hill.  At  the  same  time  the  soil 
is  given  a  hoeing,  and  later  in  the  day  is  watered.  In  about  three 
weeks,  when  the  vines  are  18  inches  or  2  feet  long,  the  soil  is  given 
another  dressing  with  fertilizer,  this  time  making  the  application  at  a 
greater  distance  from  the  lulb.  The  fertilizer  generally  used  for  this 
purpose  contauis  about  7  per  cent  of  nitrogen,  6  i)er  cent  of  phos- 
phoric acid,  and  6  per  cent  of  potash.  The  appearance  of  the 
cucumber  vines  iit  fliis  stage  is  shown  in  figure  8. 
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About  the  time  that  the  cucumber  yines  fill  the  entire  space  within 
the  frame  the  weather  will  have  become  warm  enough  to  leave  the 
sash  off,  at  first  during  the  day  and  then  during  both  the  day  and  the 
night.  A  little  later  the  sash  are  removed  and  piled  at  the  ends  of 
the  frames,  so  that  they  may  be  quickly  used  to  protect  the  beds  in 
case  of  a  late  frost.  After  aU  danger  of  frost  is  past  the  sash  are 
hauled  and  placed  in  the  storehouse  for  the  summer,  and  the  boards 
forming  the  sides  of  the  frames  are  removed  and  carefully  piled  in 
some  convenient  place  where  they  will  be  protected.  The  cuciunber 
vines  are  then  turned  up,  first  on  one  side  and  then  on  the  other,  a 
third  top-dressing  of  commercial  fertilizer  is  given,  and  the  space 
between  the  rows  formed  by  the  removal  of  the  frames  is  thoroughly 
cultivated.  After  cultivation  the  vines  are  again  turned  into  place 
and  allowed  to  occupy  the  entire  space,  as  shown  in  figure  9.  The 
beds  are  6  feet  in  width  and  are  generally  placed  6  feet  apart,  forming 
a  12-foot  space  between  the  cucumber  rows. 

As  a  rule  considerable  fruit  is  gathered  before  the  removal  of  the 
frames,  but  the  largest  pickings  generally  occiu-  about  two  weeks 
later.  If  spraying  is  properly  attended  to,  the  cucumbers  continue 
to  produce  until  the  field  crop  of  the  same  locality  is  ready  for  ship- 
ment in  large  quantities.  After  the  crop  is  no  longer  profitable  the 
area  should  be  cleared  of  all  refuse  and  put  in  shape  for  the  next 
year's  operations.  A  crop  of  cowpeas  may  very  conveniently  be 
grown  upon  the  land  during  the  summer  and  used  for  hay  or  turned 
under. 


Parsley  is  sometimes  grown  as  an  all-year  crop,  or  it  is  grown 
during  the  autumn  and  winter  and  the  land  devoted  to  lettuce  or 
cuciunbers  during  the  spring.  The  parsley  seed  is  sown  in  August 
or  September  and  the  seedlings  transplanted  to  the  frames  as  soon 
as  they  are  large  enough  to  be  handled.  Cutting  of  the  leaves  b^ins 
in  the  autumn  and  continues  throughout  the  winter,  and  often  imtil 
quite  late  in  the  spring  provided  prices  remain  good.  Parsley  is 
not  easily  injured  by  cold,  and  it  is  customary  to  remove  the  sash 
and  frames  early  in  the  spring  and  take  them  to  some  other  location 
where  they  may  be  used  for  the  growing  of  cucumbers,  eggplant,  or 
some  other  less  hardy  crop.  Figure  10  shows  parsley  growing  in 
frames  from  which  the  sash  have  been  removed.  Parsley  is  one  of 
the  easiest  of  crops  to  be  grown  in  frames,  and  if  a  good  market  can 
be  foimd  it  may  prove  very  profitable. 

EGGPLANT. 

The  seeds  of  the  eggplants  are  started  in  heated  beds  or  sometimes 
in  small  greenhouses.     When  the  plants  are  large  enough  to  handle 
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they  are  transplanted  from  the  seed  bed  to  small  pots,  from  which 
they  are  later  shifted  to  5-inch  or  6-inch  pota  or  to  large  beny  boxes. 
E^plants  require  plenty  of  heat  and  it  is  not  safe  to  set  them  in  the 
frames  until  the  weather  is  quite  warm,  or  about  March  15  or  20  in 
the  Norfolk  region.  As  a  rule  the  eggplants  are  set  18  or  20  inches 
apart  each  way  in  the  beds  among  the  lettuce.  By  the  time  the 
lettuce  is  removed  the  eggplants  will  be  almost  ready  to  begin  fruiting. 
The  sash  are  then  removed  and  the  e^plauts  given  a  top-dressing 
of  fertilizer  and  cultivated. 


Fia.  10  —Paisley  growing  In  tranm 


The  large,  sweet  peppers  are  sometimes  grown  in,  frames,  the  crop 
being  handled  in  practically  the  same  manner  as  eggplant.  It  is 
doubtful  whether  peppers  grown  in  frames  will  ever  give  returns  equal 
to  those  from  eggplant  and  cucumbers. 

QAHDEN  BEETS. 

Two  methods  of  growing  beets  in  frames  are  practiced.  By  one 
method  the  plants  are  started  in  a  special  seed  bed,  and  when  of 
sufficient  size  they  are  transplanted  to  the  cloth  or  sash  covered 
frames,  where  they  grow  to  a  marketable  size.  By  the  other  method 
the  plants  are  simply  started  in  the  frames  and  then  transplanted 
to  the  open  ground  to  mature.  Where  the  crop  is  grown  under  sash 
it  is  customary  to  r«m,ov«  the  sash  and  frames  after  the  beeta  haiTe 
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attained  considerable  growth  (fig.  11),  the  frajnes  and  sash  bemg  used 
during  the  remainder  of  the  season  for  cucumbers.  The  beets  are 
marketed  when  about  2}  inches  in  diameter.  The  variety  known  as 
Early  Egyptian  is  most  commonly  planted,  although  Crosby's 
Egyptian  is  sometimes  used. 


Fio.  1 1  .—Beta  gnwliig  In  bnls  after  Uic  remaval  ol  tniiius. 
SKAP  BSANS. 

A  crop  of  snap  beans  is  frequently  grown  by  planting  them  in  the 
beds  beside  every  third  row  of  spring-crop  lettuce;  then,  after  all 
danger  of  frost  is  past,  the  cloth  is  taken  off  and  the  entire  frame 
removed,  leaving  the  beans  to  grow  as  a  field  crop.  The  wax-podded 
varieties  of  beans  are  generally  employed  for  this  purpose. 

At  the  North,  after  the  spring  lettuce  crop  has  been  removed,  the 
frames  are  sometimes  filled  with  early  tomatoes  (trained  to  stakes), 
early  celery,  or  early  plants  for  setting  in  the  general  garden. 

PKETENTION  ASB  COHTKOL  OF  DISEASES  AHD  HTSECTS. 

BZSEABES. 

The  principal  drawback  to  the  growing  of  truck  crops  in  frames, 
especially  lettuce  and  cucumbers,  is  the  danger  of  loss  from  diseases, 
lettuce  growers  in  the  South  Atlantic  States  have  suffered  heavy 
losses  from  the  disease  known  as  "  drop. "  This  is  caused  by  a  fungus 
{ScUrolinia  Uberiiana)  whicli  attacks  the  plants  as  they  approach 
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maturity,  causing  them  to  wilt  and  afterwards  decay.  Preventive 
measures  for  this  disease  have  been  found  by  the  North  Carolina  Agri- 
cultural Experiment  Station  to  be  based  on  three  main  principles: 

(1)  That  the  fungus  is  incapable  of  infecting  healthy  plants  imless 
it  finds  bits  of  dead  leaves  on  which  it  can  establish  a  foothold;  (2) 
that  it  forms  no  spores,  but  reproduces  itself  through  hard,  black 
masses,  which  are  formed  only  in  the  later  stages  of  decay ;  and  (3)  that 
the  spread  of  the  disease  in  frames  is  favored  by  heavy  watering  and 
lack  of  ventilation.  The  lettuce  grower  should  therefore  exercise 
great  care  to  keep  all  dead  leaves  picked  from  his  plants  and  to  remove 
and  bum  any  plants  which  contract  the  disease  at  the  first  indications 
of  wilt  before  the  black  masses  are  formed.  Watering  should  be  done 
only  on  bright  days  when  it  is  possible  to  have  the  plants  become 
fairly  well  dried  off  before  the  bed  is  closed  for  the  night.  When  a 
piece  of  land  becomes  heavily  infected  with  this  disease  the  best  poUcy 
is  to  move  the  frames  to  fresh  soil,  first  disinfecting  the  woodwork 
with  a  1  per  cent  solution  of  formaldehyde  or  a  0.5  per  cent  copper- 
sulphate  solution. 

If  it  is  not  possible  to  change  the  location  of  lettuce  beds  which  are 
badly  infected  with  *'drop,"  and  facilities  are  available,  steam  disin- 
fection of  the  soil,  which  has  proved  an  effective  means  of  preventing 
the  disease,  may  be  used.  The  soil  may  be  disinfected  or  sterilized  by 
blowing  live  steam  through  drain  tiles  laid  in  the  bottom  of  the  beds 
or  by  means  of  an  inverted  pan  under  which  steam  is  forced. 

In  the  tile  method  of  steaming,  lines  of  2-inch  to  3-inch  drain  tiles 
are  placed  lengthwise  in  the  beds,  2  to  2)  feet  apart  and  12  to  15 
inches  below  the  surface,  and  left  there  permanently.  The  tiles  pro- 
vide drainage  for  the  beds,  may  be  used  for  subirrigation,  and  are 
available  at  any  time  for  disinfecting  the  soil,  the  only  outlay  of  labor 
being  the  covering  of  the  beds  with  boards,  a  tarpaulin,  or  a  layer  of 
straw,  and  the  connecting  of  the  tile  with  a  boiler  by  means  of  a  piece 
of  steam  hose.  The  soil  need  only  be  spaded  or  plowed  deeply  to 
loosen  it. 

The  inverted-pan  method  of  steaming  involves  the  use  of  a  galvan- 
ized-iron  pan,  6  by  10  feet  and  6  inches  deep,  which  is  inverted  over 
the  soil  to  be  disinfected,  the  edges  forced  down  into  it,  and  steam 
admitted  through  a  steam  hose  under  pressure.  The  use  of  steam  at 
a  pressure  of  80  to  100  pounds  in  the  boiler  and  treatment  for  half 
an  hour  to  an  hour  after  the  soil  has  reached  the  boiling  point,  as 
indicated  by  soil  thermometers,  has  given  the  best  results. 

Cucumbers  grown  in  frames  are  subject  to  downy  mildew  and 
anthracnose  like  those  grown  outside.  These  diseases  may  be  effec- 
tively prevented  by  spraying  with  Bordeaux  mixture.  The  formula 
usually  recommended  is  3  pounds  of  copper  sulphate,  6  pounds  of  lime, 
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and  50  gallons  of  water,*  Nothing  weaker  than  this  should  be  used, 
while  the  5-5-50  formula  is  preferred  by  some.  It  is  essential  that 
every  part  of  the  plant  be  thoroughly  covered  with  a  fine  spray. 
Spraying  should  begin  before  the  plants  leave  the  hotbed  and  con- 
tinue at  intervals  of  ten  days  or  two  weeks.  Toward  the  end  of  the 
season,  if  the  diseases  are  prevalent  in  the  neighborhood,  the  spraying 
should  be  done  every  four  or  five  days. 

INSECTS. 

The  injuries  to  frame  crops  due  to  the  ravages  of  insects  are  of  minor 
importance  as  compared  to  those  of  diseases;  however,  it  is  necessary 
to  keep  the  insects  under  control  or  great  damage  may  result.  Aphids 
are  quite  troublesome,  and  cutworms  occasionally  play  havoc,  espe- 
cially with  young  plants. 

The  aphids  may  generally  be  controlled  by  the  liberal  use  of  tobacco 
stems  and  dust  sprinkled  in  the  frames.  Sometimes  the  beds  are 
fumigated  with  tobacco  stems  or  with  aphis  punk,  which  is  burned  in 
the  tightly  closed  frames.  Care  must  be  exercised,  however,  to  see 
that  the  appUcation  is  not  made  too  strong,  or  injury  to  the  foUage 
may  residt. 

Spraying  with  kerosene  emulsion  and  soap  preparations  is  effec- 
tive in  combating  aphids,  but  such  sprays  are  often  objectionable  for 
use  on  salad  crops.  The  cucumber  growers  around  Norfolk  have 
found  that  if  the  tobacco  stems  are  allowed  to  remain  indefinitely  on 
the  beds  they  have  an  injurious  effect  upon  the  plants.  Three  or 
four  days  after  the  stems  are  appUed  they  should  be  removed;  then 
if  the  aphids  are  still  present  an  application  of  fresh  stems  may  be 
made. 

Where  cutworms  are  injuring  lettuce  and  similar  crops  it  is  custo- 
mary to  put  in  baits  of  wheat  bran  or  fresh  clover  leaves  which  have 
been  poisoned  by  treatment  with  Paris  green  or  arsenate  of  lead.  For 
their  protection  when  set  out,  the  plants  should  be  dipped  or  sprayed 
with  a  solution  consisting  of  1  pound  of  arsenate  of  lead  to  25  gallons 
of  water.  Hand  picking  may  prove  effective  whenever  the  insects 
are  too  numerous.* 

XABKETDTG  CBOPS  GBOWBT  IS  FRAMES. 

Crops  grown  in  frames  are  usually  superior  in  quality  and  appear- 
ance to  those  grown  in  the  open  and  should  be  given  more  care  in 
handling  and  marketing.  The  cost  of  production  is  somewhat  higher 
than  for  outdoor  crops,  and  it  is  essential  that  they  be  put  up  in  neat 

1  See  "  Spraying  for  Cucumber  and  Mekm  Diseases/ '  Farmers'  Bulletin  231 ,  U.  S.  Dept.  of  Agricultiire. 
s  For  further  information  on  the  control  of  aphids,  the  reader  is  referred  to  Circular  80,  Bureau  of 
Entomology,  U.  S.  Dept.  of  Agriculture. 
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upon  a  rack  or  screen  to  drip  before  packing.  Cucumbers  are  packed 
in  two  or  three  sizes  of  hampers  with  wooden  covers;  also  in  common, 
flat,  half-bushel,  handle  baskets,  covered  with  paper.  A  few  growers 
employ  a  distinctive  crate  or  box  holdmg  about  a  bushel.  As  a  rule 
each  box  is  lined  with  paper,  and  when  filled  the  top  is  partly  covered 
with  slats,  leaving  the  cucumbers  slightly  exposed. 

Parsley  is  shipped  in  1-bushel  crates,  half-barrel  hampers,  and  in 
4-bu3hel  barrels.  Sugar  barrels  are  sometimes  used.  For  some  of  the 
markets  the  parsley  must  be  washed  and  tied  in  bunches,  while  for 
other  niarkets  it  is  shipped  loose.  When  making  sliipments  in  the 
large  barrels  it  is  customary  to  place  a  block  of  ice  in  the  top  of  each 
barrel,  as  shown  in  figure  12.  The  barrel  is  covered  with  a  piece  of 
burlap. 

Radishes  and  beets  are  tied  in  bunches  and  shipped  in  hamper 
baskets  or  sometimes  in  the  veneer  barrels  so  commonly  used  for 
handling  spinach  and  kale. 

Eggplants  are  shipped  in  baskets  or  in  crates  Uke  those  used  for 
handling  strawberries.  Each  eggplant  is  usually  wrapped  separately 
in  thin  paper  or  inclosed  in  a  paper  bag. 

Peppers  are  generally  wrapped  in  tissue  paper  and  packed  in  wooden 
pans,  such  as  are  used  for  marketing  early  tomatoes.  Four  or  six 
of  these  wooden  pans  are  packed  in  a  carrier  for  shipment. 

The  snap  beans  that  are  grown  in  frames  are  shipped  in  the  regular 
five-eighths  bushel  and  half-barrel  hamper  baskets,  such  as  are  used 
for  handling  the  general  field  crop. 

SUMMABY. 

In  certain  locaUties  where  tlie  climate  is  mild,  such  crops  as  lettuce, 
radishes,  and  beets  can  be  grown  during  tlie  winter  months  if  pro- 
vision is  made  for  protecting  the  plants  during  the  few  periods  of 
freezing  weather.  The  cheapest  form  of  covering  is  cotton  cloth  or 
unbleached  muslin. 

In  other  locaUties,  where  the  climate  is  too  severe  for  growing  crops 
under  cloth  protection,  clieap  sash  filled  with  glass  are  effective.  A 
good  living  can  be  made  on  3  acres  devoted  to  sash  gardening. 

Cheap  hotbeds,  constructed  in  long  lines  with  plank  sides,  may  be 
profitably  employed  for  forcing  vegetables  for  the  market  in  the 
neighborhood  of  large  cities,  where  an  abundance  of  manure  for  heat- 
ing material  may  be  obtained. 

The  labor  and  expense  involved  in  the  growing  of  vegetables  in 
frames  are  greater  than  for  a  corresponding  area  in  the  open;  there- 
fore greater  care  should  be  taken  in  gathering,  packing,  and  market- 
ing them  in  order  that  fancy  prices  may  be  obtained. 
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Issued  October  10. 1911. 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 
FARMERS'   BULLETIN  461. 

THE  USE  OF  CONCRETE 
ON  THE  FARM. 


PREPARED  BY  THE  OFFICE  OF 
PUBLIC  ROADS. 


LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Office  of  Public  Roads, 
Washington,  D.  C,  May  17 y  1911. 
Sir:  I  have  the  honor  to  transmit  herewith  the  manuscript  of  a 
bulletin  prepared  in  this  office  on  the  subject  of  **The  Use  of  Con- 
crete on  the  Farm."  In  view  of  the  need  of  securing  a  cheap  and 
permanent  building  material,  this  bulletin  seeks  to  offer  elementary 
sugigestions  for  the  manufacture  of  concrete  where  it  is  most  needed. 
I  believe  it  will  be  useful  to  farmers,  and  therefore  respectfully 
recommend  that  it  be  published  as  a  Farmers'  Bulletin,  superseding 
Farmers'  Bulletin  235. 

Respectfully,  Logan  Waller  Page, 

Director. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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THE  USE  OF  CONCRETE  ON  THE  FARM. 


IBTTEODUCTIOlSr. 

With  the  rapid  decrease  of  our  timber  supply  and  the  resulting 
increase  in  the  price  of  lumber  there  has  come  a  necessary  demand  for 
a  new  building  material.  Nowhere  has  this  demand  been  felt  more 
keenly  than  on  the  American  farm,  where  lumber  has  till  now  been 
practically  the  only  building  material.  On  account,  however,  of  the 
farmer's  nearness  to  the  timber  itself,  he  has  been  the  last  to  feel  the 
full  effect  of  the  shortage. 

A  building  material  has  been  discovered  in  concrete  that  in  many 
instances  has  proved  to  be  far  superior  to  lumber,  brick,  or  building 
stones  on  account  of  its  durability,  economy,  and  safety  from  fire 
loss.  Moreover,  it  can  very  often  be  used  at  the  most  convenient 
time  by  the  farmer  himself  with  a  little  assistance. 

SELECTIOK  OF  MATEBIALS. 

Frequently  cement  users  have  made  costly  mistakes  by  not  inform- 
ing themselves  properly,  before  starting  their  work,  concerning  the 
correct  methods  of  making  good  concrete.  For  this  purpose  the  fol- 
lowing materials  are  necessary:  (1)  Cement;  (2)  sand;  (3)  gravel  or 
crushed  stone;  and  (4)  water. 

Cement  is  therefore  only  one  part  of  a  concrete  mixture.  A  far 
greater  proportion  of  sand  and  gravel  than  cement  is  required.  The 
quantity  of  cement  to  be  used  and  the  strength  of  the  concrete 
depend  entirely  on  the  quality  and  size  of  the  sand  and  gravel,  and 
it  is  of  the  utmost  importance  that  these  be  of  the  right  kind.  With 
an  equal  amount  of  cement  a  far  stronger  concrete  may  be  made,  if 
the  sand  and  gravel  are  of  the  proper  size  and  correctly  proportioned. 
It  is  sometimes  thought  that  any  kind  of  soil  of  a  sandy  nature, 
mixed  with  a  small  percentage  of  cement,  will  make  concrete,  but 
this  idea  is  incorrect. 

As  a  guide  in  the  selection  of  the  proper  materials,  especially  sand 
and  gravel,  the  following  suggestions  should  be  observed : 

CEMENT. 

Portland  cement  is  a  manufactured  product,  the  principal  value  of 
which  is  its  abiUty  to  adhere  to  the  various  materials  used  in  masonry 
construction.     Most  of  the  American  brands  of  Portland  cement  are 
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made  under  the  careful  supervision  of  the  manufacturer,  who  has 
his  reputation  at  stake.  They  have  to  meet  the  requirements  of  a 
fixed  standard  which  has  been,  after  years  of  experimenting,  adopted 
by  the  American  Society  for  Testing  Materials  and  the  American 
Society  of  Civil  Engineers.  Guarantees  should  be  obtained  from  the 
dealer  or  manufacturer  that  the  Portland  cement  furnished  meets 
this  standard. 

On  adding  water  to  the  dry  cement  it  becomes  a  soft,  sticky  paste, 
and  will  remain  so  for  about  one-half  hour,  after  which  it  begins  to 
harden  or  "set.''  To  disturb  the  concrete  after  this  initial  set  has 
started  means  a  decided  loss  in  strength,  while  to  disturb  it  after 
the  set  is  well  under  way  means  to  destroy  the  concrete.  It  should, 
therefore,  be  remembered  that  Portland  cement  concrete  must  be 
placed  in  position  within  20  or  30  minutes  from  the  time  it  is  first 
wet. 

There  are  also  several  other  minor  considerations  to  be  observed. 
First,  the  binding  power  of  Portland  cement  is  lessened  by  exposing 
the  concrete  to  a  hot  sun  during  the  first  four  or  five  days  after  it  has 
been  placed  in  position.  Then,  a  green  cement  mixture,  which  can 
be  easily  frozen  at  a  temperature  below  32°  F.,  should  be  protected 
from  such  an  exposure.  Freezing  does  not  materially  affect  the 
binding  quaUty  of  good  Portland  cement,  provided  the  concrete  does 
not  freeze  until  after  placing  and  is  not  subjected  to  any  load  until 
after  it  has  been  thawed  out  and  allowed  to  "set*'  in  the  usual  way. 
It  is  safest  to  avoid  mixing  on  days  when  the  temperature  is  below 
the  freezing  point,  that  is,  32°  F.  In  no  case  should  fresh  manure  be 
placed  over  very  green. concrete  to  protect  it  from  freezing,  because 
this  will  soil  the  surface  of  the  concrete. 

Portland  cement  is  shipped  in  paper  bags,  cloth  sacks,  or  wooden 
barrels.  The  second  means  is,  for  the  average  user,  the  best,  and, 
while  the  manufacturers  charge  more  for  this  kind  of  a  package,  they 
allow  a  rebate  for  the  return  of  the  empty  bags. 

Cement  is  manufactured  in  25  States  in  the  United  States  and  can 
be  obtained  easily  in  all  sections  of  the  country.  Of  the  various 
kinds  of  cements  made,  Portland  cement  is  without  question  the  best. 

Cement  must  be  kept  in  a  dry  place.  It  absorbs  moisture  from  the 
atmosphere  with  great  readiness  and,  when  kept  in  a  damp  place, 
soon  becomes  lumpy  or  even  a  solid  mass.  In  this  condition  it  is 
useless  and  should  be  thrown  away.  But  lumps  caused  by  pressure 
in  the  storehouse  must  not  be  mistaken  for  cement  that  has  been 
wet  and  has  then  formed  into  lumps.  Lumps  caused  by  pressure 
are  easily  broken  and  the  cement  is  perfectly  good. 

In  storing  cement  wooden  blocks  should  be  placed  on  the  floor  and 
covered  with  boards.  The  cement  should  then  be  piled  on  the  boards 
and  the  pile  covered  with  canvas  or  a  piece  of  roofing  papyer. 
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SAKD. 

In  the  selection  of  sand  the  greatest  care  should  be  used,  and  crit- 
ical attention  should  be  given  to  its  quality,  for  sand  contributes  from 
one-third  to  one-half  of  the  amount  of  the  materials  used  in  making 
concrete. 

Sand  may  be  considered  as  including  all  grains  and  small  pebbles 
that  will  pass  through  a  wire  screen  with  J-inch  meshes,  while  grave! 
in  general  is  the  pebbles  and  stones  retained  upon  such  a  screen. 

The  sand  should  be  clean,  coarse,  and  if  possible  free  from  loam, 
clay,  and  vegetable  matter.     It  was  proved  in  an  actual  test  made  by 


Fin.  1.— HeiluKlatscnaiiiisnacltMmgnval. 

a  United  States  Government  expert  that  an  exceedingly  fine  sand 
required  seven  times  the  amount  of  cement  required  by  coarser  sand 
retained  on  a  20-mesh  screen,  without  increasing  the  strength  of  the 
concrete. 

Saml  from  the  same  bank  usually  varies  largely  in  different  places 
in  the  bank  and,  as  sand  of  such  fineness  that  over  50  per  cent  of  the 
bulk  of  the  sand  will  pass  through  a  40-me8h  screen  is  generally 
unfit  for  concrete  work,  it  may  become  necessary  to  screen  out  this 
very  fine  sand  by  means  of  a  40-mesh  wire  screen.  A  40-mesh 
screen  means  a  screen  with  40  holes  to  the  lineal  inch  of  screen  sur- 
face.    The  screen  should  be  placed  in  an  upright  position  at  an 
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angle  of  about  45  degrees.  The  screening  should  be  dDne  at  the  pit, 
in  order  that  only  the  material  actually  used  may  be  hauled. 

Sand  with  the  grains  of  nearly  uniform  size  does  not  give  as  great 
strength  as  sand  with  grains  of  various  sizes.  By  testing  concrete 
made  from  coarse  and  fine  sand  of  one  size  of  grains,  it  will  be  found 
that  the  coarse  sand  gives  the  stronger  concrete.  The  strength  and 
hardness  of  the  grains  of  sand  are  of  much  importance;  and  a  sand 
which  shows  the  slightest  tendency  to  dissolve  or  soften  when  soaked 
in  water  for  an  hour  should  be  discarded. 

The  coarseness  of  the  sand  can  be  felt,  or  can  be  determined  by  a 
screen,  and  the  vegetable  matter  can  be  seen,  but  the  amount  of  clay 
or  loam  can  not  be  decided  in  either  of  these  ways.  Four  inches  of 
sand  should  be  put  in  a  pint  preserving  jar  and,  when  the  jar  has  been 
filled  with  clear  water  to  within  an  inch  of  the  top,  the  Ud  should 
be  fastened  on  and  the  jar  shaken  vigorously  for  10  minutes.  The 
jar  should  then  be  rested  upright  and  the  contents  allowed  to  settle. 
The  sand  will  settle  in  the  bottom  with  the  clay  and  the  lofion  on  top, 
and  the  water  above  them.  If  more  than  one-half  inch  of  clay  or 
loam  shows,  the  sand  should  be  rejected  or  washed.  The  difference 
in  color  and  fineness  shows  clearly  the  line  of  division  between  the 
clay  or  loam  and  the  sand. 

If  the  sand  must  be  washed,  the  simplest  way  is  to  build  a  loose 
board  platform  from  10  to  15  feet  long,  with  one  end  12  inches 
higher  than  the  other.  On  the  lower  end  and  on  the  sides  an  edge 
2  inches  by  6  inches  should  be  nailed  to  hold  the  sand.  The  sand 
should  be  spread  over  the  platform  in  a  layer  3  or  4  inches  thick  and 
washed  with  a  J-inch  garden  hose.  The  washing  should  be  started  at 
the  high  end  and  the  water  allowed  to  run  through  the  sand  and  over 
the  2-inch  by  6-inch  piece  at  the  bottom.  A  small  quantity  of  clay 
or  loam  does  not  injure  the  sand,  but  any  amount  over  10  per  cent 
should  be  washed  out. 

GBAVEL. 

The  largest  part  of  concrete  is  the  gravel  or  crushed  stone.  This 
should  be  clean;  that  is,  free  from  loam,  clay,  or  vegetable  matter. 
The  best  results  are  obtained  from  a  mixture  of  sizes  graded  from  the 
smallest,  which  is  retained  on  a  |-inch  screen,  to  the  larger  ones  that 
will  pass  a  1  J-inch  ring. 

For  heavy  foimdation  and  abutment  work,  lai^er  sized  pebbles 
and  stones  might  be  used,  while  for  reinforced  concrete  work  pebbles 
larger  than  those  passing  a  1-inch  ring  should  not  be  used. 

If  crushed  stone  and  screenings  are  used,  the  s&me  care  in  selecting 
the  sizes  must  be  exercised  as  in  selecting  the  gravel.  In  ordering 
from  the  crusher  plant,  the  sizes  of  the  stone  and  screenings  should 
be  specified  in  the  order.     The  crusher  dust  should  always  be  removed. 
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Sometimes  bank  or  creek  gravel,  which  will  answer  the  purpose  of 
sand  and  gravel  combined,  can  be  obtained,  and  it  is  frequently  used 
on  the  farm  and  in  small  jobs  of  concrete  work  just  as  it  comes  from 
the  pit  or  creek.  Occasionally  this  gravel  contains  nearly  the  right 
proportions  of  sand  and  gravel,  but  in  the  majority  of  sand  pits  and 
gravel  banks  there  is  a  great  variation  in  the  sizes  of  the  grains  and 
pebbles  or  gravel,  and  in  the  quantities  of  each.  This  is  due  to  the 
fact  that  aU  the  deposits  are  formed  in  seams  or  pockets  that  make 
it  impossible  to  secure  anything  Uke  uniformity.  Therefore,  to  get 
the  best  and  cheapest  concrete,  it  is  advisable  to  screen  the  sand 
and  gravel  and  to  remix  them  in  the  correct  proportions. 

Experienced  contractors  have  found  that  it  is  not  only  necessary 
but  economical  to  pay  laborers  as  much  as  $2  per  day  to  screen  the 
bank  material  twice,  in  order  to  obtain  the  sand  and  gravel.  First,  a 
one-fourth-inch  screen  should  be  used  to  keep  out  the  gravel,  and 
then  the  material  which  has  passed  through  tliis  screen  should  be 
screened  again  over  a  40-mesh  screen  for  the  sand.  All  material 
which  passes  tlirough  tliis  40-mesh  screen  should  be  rejected. 

By  knowing  exactly  the  proportions  of  sand  and  gravel,  the  exact 
amount  of  cement  to  obtain  the  desired  strength  can  be  determined. 
Enough  cement  can  be  saved  to  balance  the  additional  pay  given  to 
the  laborers  for  screening  the  sand  and  gravel. 

Dirty  gravel  can  usually  be  observed  without  further  test,  and  can 
be  washed  in  the  same  way  as  dirty  sand. 

WATEB. 

The  water  used  for  concrete  should  be  clean  and  free  from  strong 
acids  and  alkalis. 

MANUFACTUBE  OF  CONCBETE. 

PBOPOBTIONS. 

Concrete  is  a  manufactured  stone  formed  by  mixing  cement,  sand, 
and  stone  or  gravel  (i.  e.,  pebbles)  together  with  water.  Various 
amounts  of  each  are  used,  according  to  the  use  to  wliich  the  concrete 
is  to  be  put.  The  mixture  in  which  all  the  spaces  or  voids  between 
the  stones  or  gravel  are  fiUed  with  sand  and  all  the  spaces  between 
the  sand  are  filled  with  cement  is  the  ideal  mixture.  This  mixture 
is  rarely  obtained,  since  the  voids  in  each  load  of  gravel  and  sand 
vary  slightly,  and  in  order  to  be  absolutely  safe,  a  Uttle  more  sand 
and  cement  than  will  just  fiU  the  voids  are  used.  The  following 
illustration  (Fig.  2)  shows  the  relative  amounts  of  these  various  ma- 
terials for  a  certain  amount  of  1:2:4  concrete.  It  will  be  noticed 
that  the  amount  of  concrete  is  only  slightly  greater  than  the  amount 
of  stone  or  gravel. 
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Table  I.— QwmHlia  of  truOeriaU  and  tUrtfulUng  amount  of  eorurtte  for  a  two-bag  bat^. 
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.Table  I  shows  the  amount  of  stone,  sand,  and  cement  used  in 
the  various  grades  of  concrete  work.  The  proportions  are  always 
measured  by  volume.  A  1 : 2 : 4  mixture  means  one  part  of  cement, 
twice  as  much  sand,  and  four  times  as  much  stone  or  gravel,  so  that 
the  whole  mixture  consists  of   seven  parts.    A    l:2i:5    mixture 


means  one  part  of  cement,  two  and  one-half  times  as  much  sand, 
and  live  times  as  much  stone  or  gravel,  so  that  the  whole  mixture 
consists  of  eight  and  one-half  parts. 

HBASUBma  BOXBS. 

It  should  be  noticed  that  the  dimensions  given  for  the  measuring 
boxes  for  sand  and  stone  or  gravel  are  inside  measuremeats.  These 
boxes  are  made  with  straight  sides  of  any  kind  of  rough  boards  and 
have  no  top  or  bottom. 

AUOTTNT  OF  WATER. 

The  amount  of  water  given  is  only  approximated.  The  amount 
given  in  Table  I  should  be  used  for  the  first  batch;  if  it  is  too  wet 
for  the  use  desired,  the  amount  should  be  reduced,  while  if  it  is  too 
dry,  the  amount  should  be  increased.  A  bucket  should  always  be 
used  in  measuring  the  amount  of  water,  as  this  secures  uniform 
results. 
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VABIATIONS  IN  HIXTUBE. 

If  the  sand  is  very  fine,  the  cement  should  be  increased  from  10 
to  15  per  cent. 

When  the  mixture  does  not  have  a  uniform  color,  but  looks  streaky, 
it  has  not  been  fully  mixed. 

If  the  mixture  does  not  work  well,  and  the  sand  and  cement  do 
not  fill  the  voids  in  the  stone,  the  percentage  of  stone  should  be 
reduced  slightly,  but  the  concrete  should  first  be  properly  mixed. 
Concrete  that  is  poorly  mixed  may  present  features  that  are  entirely 
eliminated  by  tiuming  it  over  once  or  twice  more. 

METHOD  OF  MEASTJBINa  QTTANTmBS. 

One  barrel  of  Portland  cement  holds  practically  4  cubic  feet,  or  4 
bags  of  cement.  Sand  and  stone  or  gravel  are  measured  loose  in  the 
boxes  and  should  not  be  packed.  A  2-bag  batch  of  concrete  requires 
2  bags  of  cement,  while  the  amount  of  sand  and  stone  or  gravel  is 
measured  as  shown  in  Table  I.  For  a  4-bag  batch  twice  as  much 
sand  and  stone  or  gravel  and  4  bags  of  cement  should  be  used. 

DETERMINATION  OF  QUANTITIES. 

The  number  of  cubic  feet  of  concrete  that  will  be  required  for  the 
work  in  question  should  first  be  calculated.  By  multiplying  this 
number  by  the  number  under  the  proper  colimm,  as  shown  in  Table  II 
below,  the  amoimt  of  cement,  sand,  and  stone  or  gravel  can  be  foimd. 


Table  II. — Quantities  of  materials 

in 

1 

cubic  foot  of  concrete. 

Mixture  of  concrete. 

1 

Cement    j  Sand  (by 
(by  bar-          cubic 
rels).           yards). 

Stone  or 

gravel  (by 

cubic 

yards). 

1:2:4 

a058           a0163 
.048             .0176 

00326 

1:2J:5 

.0352 

Example. — ^Let  us  suppose  that  the  work  consists  of  a  concrete  silo 
requiring  in  all  935  cubic  feet  of  concrete,  of  which  750  cubic  feet 
are  to  be  1:2:4  concrete,  and  185  cubic  feet  are  to  be  1:2^:5  con- 
crete. Enough  sand  and  cement  are  also  needed  to  paint  the  silo 
inside  and  outside,  amoimting  in  all  to  400  square  yards  of  surface, 
with  a  1:1  mixture  of  sand  and  cement.  One  cubic  foot  of  1:1 
mortar  paints  about  15  square  yards  of  surface  and  requires  0.1856 
barrel  of  cement  and  0.0263  cubic  yard  of  sand.  The  problem  thus 
works  out  as  follows: 

Cement:  Barrels. 

For  the  750  cubic  feet  of  1 : 2  : 4  concrete  (750X0.058) 43.  5 

For  the  185  cubic  feet  of  1 :  2i  :  5  concrete  (185X0.048) 8. 9 

For  painting  (400-*-15X0.1856) 4.9 

Total  amount  of  cement 57.  3 

401 
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Sand :  Cable  jards* 

For  750  cubic  feet  of  1 : 2  : 4  concrete  (750X0.0163) 12. 23 

For  185  cubic  feet  of  1 :  2i  :  5  concrete  (185X0.0176) 3. 26 

For  painting  (400-H15X0.0263) 70 

Total  amount  of  sand 16. 19 

Stone  or  gravel: 

For  750  cubic  feet  of  1 : 2  : 4  concrete  (750X0.0326) 24. 5 

For  185  cubic  feet  of  1 :  2i  :  5  concrete  (185X0.0352) 6. 5 

i  

Total  amount  of  stone  or  gravel 31. 0 

Thus  the  necessary  quantities  of  materials  are  about  57 i  barrels  of 
Portland  cement,  about  16^  cubic  yards  of  sand,  and  31  cubic  yards 
of  stone  or  gravel.  It  is  always  wise  to  order  two  or  three  extra 
barrels  of  cement  if  the  dealer  is  at  considerable  distance,  as  this 
avoids  any  possible  trouble  that  a  shortage  might  cause. 

In  case  a  natural  mixture  of  bank  sand  and  gravel  is  used,  the 
following  table  should  be  consulted  for  the  quantities  of  the  mixture: 

Table  III. — Qtuintities  of  materials  and  the  resulting  amount  of  concrete  for  a  t-hag 

batchf  using  a  natural  mixture  of  hank  sand  and  gravel. 


Kind  of 
concrete 
mixture. 


1:4. 
1:5- 


Proportlons 
by  parts. 


a 

I 
6 


4 
6 


Materials. 


o 


6 


2 
2 


o  V 

> 

£2 

B  09  — 


3 
*^ 
CS 

^5 


3 
o 


l\ 


J 


3 
v 

e 

a 
o 


8i 
10 


Sizes  of  measuring  boxes,  mixture  of  sand  and 

gravel. 


2  feetX4  feetXHJ  inches 

2  feet  G  inchesx4  feetXlU  inclies. 


1^ 

si 

B 

C3 


10 
121 


EQUIPMENT  FOB  MIXma  CONCRETE. 

When  the  proper  materials  have  been  selected,  the  next  step  is  to 
mix  them  properly  and  with  dispatch.  On  large  jobs  it  is  more 
economical  to  mix  concrete  by  machine,  but  for  small  jobs,  using 
even  as  much  as  several  hundred  cubic  yards  of  concrete,  it  is  much 
cheaper  and  more  expedient  to  mix  by  hand.  This  is,  of  course, 
especially  true  when  only  two  or  three  men  are  available  and  the 
work  is  often  interrupted.  There  are  many  ways  of  rnixing  by  hand, 
all  of  which  have  the  same  good  results.  The  way  herein  described 
is  believed  to  be  the  one  best  calculated  to  obtain  good  results  with  a 
minimum  of  labor.  In  this  description  and  the  accompanying  illus- 
trations, a  2-bag  batch  of  1:2:4  concrete  is  taken  as  the  basis  of  the 
calculation. 


461 
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The  Concrete  Board. — ^A  concrete  board  for  two  men  should  be 
9  feet  by  10  feet.  It  should  be  made  of  1-mch  boards,  10  feet  long, 
surfaced  on  one  side,  and  should  be  held  together  by  five  2-inch  by 
4-inch  by  9-foot  cleats.  If  tongue  and  groove  roofers  1  inch  by  6 
inches  can  be  obtained,  fairly  free  from  knots,  they  serve  very  well. 
The  boards  are  surfaced  in  order  to  make  the  shoveling  easy.  They 
are  so  laid  as  to  permit  the  shoveling  to  be  done  in  the  direction 
in  which  the  cracks  run,  so  that  the  shovel  points  will  not  catch  in 
the  cracks.  The  boards  must  be  nailed  close  together  so  that  no 
cement  grout  may  run  through  them  during  the  mixing.  Ejiot  holes 
may  be  closed  by  nailing  a  strip  across  them  on  the  underside  of  the 
board.  It  is  a  good  precaution  against  losing  cement  grout  to  nail  a 
piece  of  wood  2  by  2  inches  or  2  by  4  inches  aroimd  the  outer  edge 
of  the  board.  Often  2-inch  planks  are  used  in  making  concrete 
boards,  but  these  are  unnecessarily  heavy  and  very  difficult  to  move. 

The  concrete  board  is  the  manufacturing  plant,  and  the  advantages 
of  its  location  should  be  carefully  considered.  Generally  it  is  best 
placed  as  close  as  possible  to  the  forms  in  which  the  concrete  is  to  be 
deposited,  but  local  conditions  must  govern  this  point.  A  place 
should  be  selected  which  affords  plenty  of  room  and  is  near  the 
storage  piles  of  sand  and  stone  or  i>ebbles.  The  concrete  board 
should  be  raised  on  blocks  so  as  to  be  level,  in  order  that  the  cement 
grout  may  not  run  off  on  one  side  and  that  the  board  may  not  sag  in 
the  middle  imder  the  weight  of  the  concrete. 

Bims. — ^The  boards  for  the  wheelbarrow  runs  should  be  carefully 
selected.  The  run  should  be  well  built,  smooth,  and  at  least  20  inches 
wide,  if  much  above  the  groimd.  It  is  surprising  how  this  one  feature 
will  lighten  and  quicken  the  work. 

Miscellaneons  Tools. — ^The  following  is  a  list  of  the  tools  and 
plant  to  be  used  in  mixing,  giving  sizes,  quantities,  etc. 

The  lumber  for  the  concrete  board  for  a  2-bag  batch,  9  feet  by  10 
feet  in  size,  is  as  follows: 

9  pieces  J  inch  by  12  inches  by  10  feet,  surfaced  on  one  side  and  two  edges.* 

5  pieces  2  inches  by  4  inches  by  9  feet,  rough. 
2  pieces  2  inches  by  2  inches  by  10  feet,  rough. 
2  pieces  2  inches  by  2  inches  by  9  feet,  rough. 

The  liunber  for  the  concrete  board  for  a  4-bag  batch,  12  feet  Cy  10 
feet  in  size,  is  as  follows: 

12  pieces  }  inch  by  12  inches  by  10  feet,  surfaced  on  one  side  and  edges.* 

6  pieces  2  inches  by  4  inches  by  12  feet,  rough. 
2  pieces  2  inches  by  2  inches  by  10  feet,  rough. 
2  pieces  2  inches  by  2  inches  by  12  feet,  rough. 

For  the  runs,  planks  2,  2J,  or  3  inches  thick  and  10  or  12  inches 
wide  are  needed. 

*  Uere  any  width  of  plank  may  be  Hsed,  but  12  inches  is  specified  as  Uie  most  convenient. 
461 
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The  measuring  boxes  for  the  sand  and  stone  or  gravel  should  have 
the  following  dimensions: 
For  a  2-bag  bahrh  with  the  1 : 2  ;  4  mixture : 

4pieceBliiichbylliinchesby2feot,Tt)ugh(fortheeDdHofthesBndaDdBU>nebiixes). 

2  pieces  1  inch  by  11}  inches  by  4  feet,  rough  (for  the  eidee  of  the  sand  bos). 

2  pieces  1  inch  by  11}  ioches  by  6  feet,  rough  (for  the  sidea  of  the  stone  box). 
[It  ^ould  be  noted  that  the  2  piecea  4  feet  loDg  and  the  2  pieces  6  feet  long  have  an 
extn  foot  in  length  at  each  end  for  the  purpose  of  serving  as  a  handle.] 
For  a  2-bag  batch  with  the  1 : 2} :  5  mixture: 

2  pieces  1  inch  by  11}  inches  by  2  feet  (tor  the  ends  of  the  sand  box). 

2  pieces  1  inch  by  11}  inches  by  2}  feet  (for  the  ends  of  the  stone  box). 

2  pieces  1  inch  by  11}  inches  by  4}  feet  (for  the  sides  of  the  saad  box). 

2  pieces  1  inch  by  11}  inches  by  6  feet  (for  the  sides  of  the  stone  box). 


[As  in  the  preceding  case,  the  2  pieces  4)  toot  long  and  the  2  pieces  6  feet  long 
have  an  extra  foot  in  lenglb  at  each  end  Ui  nerve  an  handles.] 
For  a  4-bag  batch  (these  figuren  can  be  obtained  by  doubling  the  cubic  contents  ol 

the  boxes  as  shown  above). 
Shovels:  No.  3,  square  point. 
ViTieel barrows:  At  least  two  are  neceBsary  for  quick  work,  and  thot^  with  a  sbeet-iron 

body  are  to  be  preferred. 
Garden  rake. 
Water  barrel. 

Water  buckets,  2-gallon  fh.e. 

Tamper:  4  inches  by  4  inches  by  2  feet  (i  ini-bi's,  with  hanilles  naileil  lo  it. 
Garden  spade  or  spading  l<)ol. 
Sand  screen,  which  can  be  made  by  nailiu);  a  jiifi'  ci[  J-iiich-mefh  wire  M'reen,  2}  by 

&  feet  in  fize,  to  a  frame  made  of  boards  2  by  4  ini'h<>n. 
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KETHOD  OF  MIXINa. 

When  the  mixing  board  has  been  arranged  and  the  "runs"  are 
made,  the  concrete  plant  is  ready.  The  sand  should  first  be  loaded 
in  wheelbarrows  and  wheeled  on  the  board.  It  should  then  be 
emptied  into  the  sand-measuring  box,  which  is  placed  about  2  feet 
from  one  of  the  10-foot  sides  of  the  board,  as  shown  in  figure  4. 
When  the  sand  box  is  filled  it  should  he  lifted  off  and  the  sand 
should  be  spread  over  the  board  in  a  layer  3  or  4  inches  thick. 
Two  bags  of  cement  should  then  be  spread  as  evenly  as  possible  over 
the  sand.  Two  men,  stationed  as  shown  in  figure  6,  should  then 
start  mixing  the  sand  and  cement  in  such  a  way  that  each  man  may 


Fia.  4.— McaauriDg  lliesand. 

tium  over  the  half  on  liis  side  of  a  bne  dividing  the  board  in  half. 
Starting  at  liis  feet  and  shoveling  away  from  himself,  each  man 
should  take  a  full  shovel  load,  and  in  turning  the  shovel,  he  should 
not  simply  dump  off  the  sand  and  cement,  but  should  shake  the 
materials  off  the  end  and  sides  of  the  shovel,  so  that  they  may  be 
mixed  as  they  fall.  This  is  a  means  of  great  assistance  in  mixing 
these  materials,  and  in  this  way  the  material  is  shoveled  from  one 
side  of  the  board  to  the  other. 

The  sand  and  cement  should  now  be  well  mixed  and  ready  for  the 
stone  and  water.     After  the  last  turning,  the  sand  and  cement  should 
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be  spread  out  carefully,  and  the  gravel  or  stone  measuring  box  should 
then  be  placed  beside  them  and  filled  from  the  gravel  pile.  The  box 
should  now  be  lifted  off,  the  gravel  shoveled  on  top  of  the  sand  and 
cement,  and  spread  as  evenly  as  possible.  With  some  experience, 
equally  good  results  may  be  obtained  by  placing  the  gravel-measur- 
ing box  on  top  of  the  carefully  leveled  sand  and  cement  mixture,  and 
filling  it,  so  that  the  gravel  is  placed  on  top  without  an  extra  shovel- 
ing. About  three-fourths  of  the  required  amount  of  water  should  be 
added  with  a  bucket,  and  the  water  should  be  dashed  over  the  gravel 
on  top  of  the  pile  as  evenly  as  possible.  Care  should  be  taken  not  to 
let  too  much  water  get  near  the  edges  of  the  pile,  because  it  may  wash 


F\a.  S.—Spreadlng  the  wmmt  on  topoltbe  sond. 

away  some  of  the  cement  as  it  flows  off.  This  caution,  however,  does 
not  apply  to  a  properly  constructed  mixing  board,  where  water  can 
not  flow  away.  Starting  in  the  same  way  as  with  the  sand  and 
cement,  the  materials  should  be  turned  over  in  much  the  same  man- 
ner, except  that,  instead  of  shaking  them  off  the  end  of  the  shovel, 
the  whole  shovel  load  should  be  dumped  and  dragged  back  toward  the 
mixer  with  the  square  point  of  the  shovel.  The  wet  gravel  picks  up 
the  sand  and  cement,  as  it  rolls  over  when  dragged  back  by  the  shovel, 
and  the  materials  are  thus  thoroughly  mixed.  Water  should  be 
added  to  the  dry  spots  as  the  mixing  goes  on  until  all  that  is  required 
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has  been  used.  The  mass  should  be  turned  back  again,  as  was  done 
with  the  sand  and  cement.  With  experienced  laborers,  the  concrete 
would  be  well  mixed  after  three  such  turnings;  but  if  it  shows 
streaky  or  dry  spots,  it  must  be  turned  again.  After  the  final  turn- 
ing, it  should  be  shoveled  into  a  compact  pile.  The  concrete  is  now 
ready  for  placing. 

When  a  natural  mixture  of  sand  and  gravel  is  to  be  used,  the  ma- 
teri&ls  should  be  measured  by  means  of  the  right  measuring  box  for 
the  proper  proportion,  as  shown  in  Table  No.  3.  The  mixture  of 
sand  and  gravel  should  be  spread  out  and  enough  water  added  to 


wet  it  thoroughly.  The  cement  should  be  distributed  evenly  in  a 
thin  layer  over  the  sand  and  gravel  and  turned  over,  as  described 
previously,  at  least  three  times,  while  the  rest  of  the  water  necessary 
to  get  the  required  consistency  should  be  added  as  the  materials  are 
being  turned.  It  requires  good  judgment  to  prepare  a  natural  mix- 
ture of  bank  sand  and  gravel,  and,  if  one  is  at  all  doubtful  about  the 
concrete  made  from  it,  the  sand  should  first  be  screened  from  the 
gravel  as  described  above  and  then  mixed  in  the  regular  way. 

For  the  operation  of  mixing  onlytwo  men  are  required,  although 
more  can  be  used  to  advantage.    If  three  men  are  available,  two  of 
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them  should  mix  as  describee!  above  and  the  third  man  shouhl  sup- 
ply the  water  and  help  in  mixing  the  concrete  by  raking  over  the 
dry  or  unmixed  spots,  as  the  two  mixers  turn  the  concrete,  and  in 
loading  the  wheelbarrows  with  sand  and  stone  or  gravel. 

If  four  men  are  available,  it  is  best  to  increase  the  size  of  the  batch 
mixed  to  a  4-bag  batch  by  doubling  the  quantities  of  all  materials 
used.  The  cement  board  should  also  be  increased  to  10  feet  by  12 
feet,  as  shown  on  page  13.  In  this  case  the  mixing  should  he  started 
in  the  middle  of  the  board,  and  each  pair  of  men  should  mix  exactly 
as  for  a  2-bag  batch,  except  that  the  concrete  b  shoveled  into  one 
big  mass  each  time  that  it  is  turned  back  on  the  center  of  the  board. 


PI^CINQ  THE  CONCBETB. 

Method. — After  the  concrete  is  properly  mixed,  it  shoidd  be  placed 
at  once.  Concrete  may  be  liandled  and  placed  in  any  way  best  suited 
to  the  nature  of  the  work,  provideti  that  the  materials  do  not  sepa- 
rate in  placing.  Concrete  may  be  pIaco<l  properly  by  shoveling  off 
the  concrete  boanl  <iirectly  into  the  work;  by  shoveling  into  wheel- 
barrows, wheeling  to  the  proper  place,  and  dumping;  by  shoveling 
down  an  inclined  chute;  or  by  shoveling  into  buckets  and  hoisting 
into  place.  Concrete  should  be  deposited  in  layers  about  6  inches 
tliick,  unless  otherwise  specified. 
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Consiatency. — The  following  three  kinds  of  mixtures  are  used  in 
general  concrete  work: 

(1)  Very  wet  mixture:  Concrete  wet  enough  to  be  mushy  and  run 
off  a  shovel  when  beiog  handled  ia  used  for  reinforced  work,  tliin 
walls,  or  other  thin  sections,  etc.;  witli  it  no  ramming  is  necessary. 

(2)  Medium  mixture:  Concrete  just  wet  enough  to  make  it  jelly- 
like is  used  for  some  reinforced  work  and  also  for  foun<lations,  floors, 
etc.  It  requires  ramming  with  a  tamper  to  remove  air  bubbles  and 
to  fill  voids.  Tliis  concrete  is  of  a  mediimi  consistency  and  would 
sink  in  under  the  weight  of  a  man. 

(3)  Dry  mixture:  In  this  case  the  concrete  is  like  damp  eartli.  It 
is  used  for  foundations,  etc.,  where  it  is  important  to  have  tlie  con- 


Fio.  S.—Uea3uriiie  tlie  emvel  b7  dumplnglt  on  top  a(  tbe  sand  and  cemfDt  mixture. 

Crete  put  in  position  as  quickly  as  possible.  Tliis  must  be  spread 
out  in  a  layer  from  4  to  0  inches  thick  and  thorougldy  tamped  until 
the  water  flushes  to  tlie  surface. 

The  dilTerencfl  between  the  mixtures  is  that  the  drier  mixture 
causes  the  concrete  to  "set  up"  more  quickly.  In  the  end,  liow- 
ever,  when  carefully  mixed  and  placed,  the  results  from  any  of  the 
above  mixtures  will  be  tlie  same.  A  dry  mixture,  to  be  sure,  can 
not  be  used  readily  with  reinforcing  steel,  and  is  both  more  expensive 
and  harder  to  handle.  It  must  be  protected  with  greater  care  from 
the  sun  or  from  drying  too  quickly,  and  unless  spailed  by  very 
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experienced  hands  it  may  show  voids  or  stone  or  gravel  pockets  in 
the  face  of  the  work  when  the  forms  are  removed. 

Spading. — Concrete  of  any  of  the  three  degrees  of  consistency 
mentioned  above  should  be  carefully  spaded  next  to  the  form  where 
the  finished  concrete  will  be  exposed  to  view.  Spading  consists  of 
running  a  spade  or  flattened  shovel  down  against  the  face  of  the 
form  and  working  up  and  down.  This  action  causes  the  stone  or 
gravel  to  be  pushed  back  slightly  from  the  form  and  allows  the 
cement  grout  to  flow  against  the  face  of  the  form  and  fill  any  voids 
that  may  be  there,  so  that  the  face  of  the  work  will  present  an  even, 
homogeneous  appearance.    Where  the  narrowness  of  the  concrete 


section,  such  as  in  a  6-inch  side  wall,  prevents  the  use  of  a  spade,  a 
board  1  inch  by  4  inches,  sharpened  to  a  chisel  edge  on  the  end, 
serves  as  well.  This  board  should  be  sharpened  only  on  one  side 
and  the  flat  side  should  be  placed  against  the  form.  In  the  case  of 
a  dry  mixture  spading  must  be  done  with  the  greatest  care  by  experi- 
enced  hands  to  get  uniform  results,  but  with  a  medium  or  wet  mix- 
ture it-is  veiy  easy  to  obtain  first-class  work;  indeed,  with  a  wet 
mixture  spading  is  required  only  as  an  added  precaution  against  the 
possibility  of  voids  in  the  face  of  the  work  and  is  really  necessary  in 
few  cases. 
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Protection  of  concrete  after  placm^. — New  concrete  should  not 
be  exposed  to  the  sun  until  after  it  has  been  allowed  to  harden  for  five 
or  six  days.  Each  day  during  that  period  tiie  concrete  should  be  wet 
down  by  sprinkling  water  on  it  botii  in  the  morning  and  afternoon. 
This  is  done  so  that  the  concrete  on  the  outside  will  not  dry  out  much 
faster  than  the  concrete  in  the  center  of  the  mass,  and  it  should  be 
carried  out  carefully,  especially  during  the  hot  summer  months.  Old 
canvas,  sheeting,  burlap,  etc.,  placed  so  as  to  hang  an  inch  or  so  away 
tioia.  the  face  of  the  concrete,  serve  veiy  well  as  a  protection  when  wet. 
Often  the  concrete  forms  can  be  left  in  place  a  week  or  ten  days,  thus 


FiO.  10.— Final  mlibig  dI  the  mnctetc. 

protecting  the  concrete  during  the '  'setting-up  "  period,  and  the  above 
precautions  are  then  unnecessary. 

FOSHS  FOB  CONCBETE. 

Concrete  is  a  plastic  material  and,  before  hardening,  takes  the  form 
of  anything  against  which  or  in  which  it  is  placed.  Naturally,  the 
buildLig  of  the  form  is  a  most  important  item  in  the  success  of  the 
work.  These  forms  hold  the  concrete  in  place,  support  it  until  it  has 
hardened,  and  give  it  its  shape  as  well  as  its  original  surface  finish. 

Kinds. — ^Almost  any  material  which  will  hold  the  concrete  in 
place  will  serve  as  a  form.    Concrete  foundations  for  farm  buildings 
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require  shallow  trenches,  and,  up  to  the  ground  line,  usually  the  earth 
walls  are  firm  enough  to  act  as  a  form. 

Molds  of  wet  sand  are  used  for  ornamental  work.  Frequently  col- 
ored sand  is  used  for  this  purpose  and  provides  both  the  finished  sur- 
face and  color  to  the  concrete  ornament. 

Cast,  wrought,  or  galvanized  iron  is  used  where  an  extremely 
smooth  finish  is  desired  without  further  treatment  after  the  removal 
of  the  forms.  Forms  made  of  iron  are  more  easily  cleaned  and  can 
be  used  a  greater  number  of  times  than  those  of  wood.  Rusty  iron, 
however,  should  not  be  used.  By  far  the  greatest  number  of  forms 
are  made  of  wood,  because  of  the  fact  that  lumber  in  small  quantities 
can  always  be  obtained. 

Bequirements  of  a  good  form. — ^Forms  should  be  well  planned, 
so  that  there  may  be  no  difficult  measurements  to  understand.  As 
few  pieces  of  lumber  should  be  used  for  the  work  as  possible,  and  these 
should  be  fastened  together  by  as  few  nails  as  will  serve  the  purpose; 
otherwise  it  will  be  difficult  to  take  the  forms  apart  without  spUtting 
them. 

Forms  must  be  strong  enough  to  hold  the  weight  of  the  concrete 
without  bulging  out  of  shape.  When  they  bulge,  cracks  may  open 
between  the  planks,  and  the  water  in  the  concrete,  with  some  cement 
and  sand,  may  leak  out.  This  weakens  the  concrete  and  causes  hol- 
lows in  the  surface,  which  have  a  bad  appearance  after  the  forms  are 
removed. 

Forms  which  lose  their  shape  after  being  used  once  can  hardly  be 
used  a  second  time.  A  part  of  the  erection  cost  of  forms  is  saved  if 
the  forms  are  built  in  as  large  sections  as  it  is  convenient  to  handle. 
This  saving  applies  to  their  removal  as  well  as  their  erection.  Con- 
sequently the  lightest  forms  possible  with  the  largest  surface  area 
are  the  most  economical. 

Plans  for  forms. — ^The  first  consideration  in  planning  forms  is 
the  use  to  which  they  are  to  be  put.  Neglect  of  this  point  means 
waste  of  money  and  time.  If  they  are  for  work  afterwards  to  be 
covered  with  a  veneer  coat,  the  finish  of  the  surface  is  of  small  con- 
sideration, while  the  alignment  of  the  form  is  all  important.  On  the 
other  hand,  if  a  tank  or  retaining  wall  is  to  be  built,  the  fact  that  the 
forms  are  not  in  exact  aUgnment  will  hardly  be  noticed.  Money  can 
be  saved,  however,  if  the  forms  are  rigid  in  alignment  and  well 
surfaced. 

In  planning  forms  for  large  structures  it  should  be  borne  in  mind 
that  if  the  forms  are  to  be  used  several  times  the  more  nearly  perfect 
they  are  the  more  often  they  can  be  used  and  the  cheaper  they  become. 
If  forms  are  to  be  used  only  once,  as  is  generally  the  case  on  the  farm,, 
they  should  n6t  be  nailed  so  securely  as  to  prevent  them  from  being 
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readily  taken  apart  and  the  lumber  from  being  used  for  something 
else.  It  is  often  better  to  put  them  together  with  screws,  but  if  nails 
are  used,  they  should  not  be  driven  in  all  the  way. 

Selection  of  lumber  for  forms. — ^The  selection  of  the  lumber  is 
of  importance.  If  the  forms  are  to  be  used  many  times,  the  use  of 
surfaced  lumber,  matched,  tongued  and  grooved,  and  free  from  loose 
knots,  is  economical.  If,  however,  they  are  to  be  used  only  once, 
almost  any  plank  will  do.  Forms  with  bad  cracks  or  knot  holes 
may  be  made  tight  by  filling  them  with  stiff  clay  mud  and  then 
tacking  a  strip  over  the  crack  and  on  the  outside  of  the  form. 

Green  lumber  is  preferable  to  kiln-dried  or  seasoned  material. 
Seasoned  lumber,  when  wet  either  by  throwing  water  on  the  form 
before  placing  the  concrete  or  by  absorbing  the  water  from  the  con- 
crete, warps,  and  the  shape  and  tightness  of  the  form  are  damaged. 

Originally  only  surfaced  lumber  was  used  for  forms,  and  this  was 
depended  on  to  give  a  fiinish  to  the  work,  while  to-day,  since  rough 
surfaces  for  concrete  are  the  fashion,  unfinished  lumber  may  be  used. 
Nevertheless,  surfaced  lumber  has  some  advantages  for  use  in  forms. 
The  forms  fit  together  better  and  are  easier  to  erect.  They  are 
more  easily  removed  and  cleaned.  All  of  these  items  reduce  the  cost 
of  the  work,  but  the  saving  effected  will,  of  course,  depend  on  the 
difference  in  local  price  between  finished  and  rough  lumber. 

Method  of  cleaning  tools  and  forms. — ^At  the  beginning  of  the  noon 
period  and  again  at  the  end  of  the  day's  work  all  the  tools,  and  espe- 
cially the  concrete  board,  should  be  carefully  cleaned.  Particles  of 
concrete  are  also  very  apt  to  adhere  to  the  forms.  In  order  to  pre- 
vent this  the  surface  next  to  the  concrete  should  be  given  a  coat  of 
oil  or  soft  soap.  Linseed,  black,  or  cylinder  oil  may  be  used,  but 
never  kerosene. 

Before  erecting,  the  forms  should  be  painted  with  an  oU  or  soap  and 
Uien  carefully  protected  from  dust  or  dirt  until  erected.  If  chips  or 
blocks  of  wood  fall  inside  the  forms  while  erecting  they  must  be  care- 
fully removed.  Upon  removal,  the  forms  should  be  immediately 
cleaned  of  all  particles  of  concrete  adhering  to  the  surface.  A  short- 
handled  hoe  will  remove  the  worst,  while  a  wire  brush  is  most  effec- 
tive for  finishing.  In  cleaning,  care  should  be  taken  not  to  gouge 
the  wood,  because  this  spoils  the  surface  of  the  next  section  of 
concrete.  It  will  not  be  found  necessary  to  repaint  after  each  use, 
but  it  should  be  done  whenever  the  surface  appears  dry  in  spots. 

Concrete  is  a  material  for  which  there  are  many  uses  on  the  farm. 
Its  successful  use  depends  largely  upon  thorough  mixing  and  careful 
placing.  By  following  the  methods  laid  down  in  this  bulletin  any 
farmer  with  his  farm  help  may  do  much  toward  making  his  farm 
improvements  both  fireproof  and  permanent, 
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B.  P.  1.— 6M. 

THE  UTILIZATION  OF  LOGGED-OFF  LAND  FOR 

PASTURE  IN  WESTERN.  OREGON  AND 

WESTERN  WASHINGTON. 


nrrBODXicTiov. 

Western  Oregon  and  western  Washington  for  the  most  part  are 
covered  with  dense  forests  of  evergreen  timber.  For  many  years 
lumbering  has  been  one  of  the  leading  industries  of  these  two  States. 
As  a  consequence  the  merchantable  timber  has  been  stripped  from 
large  areas,  leaving  what  is  known  as  *4ogged-oflF''  or  *' cut-over" 
land.  As  left  by  the  loggers  the  land  is  usually  thickly  studded  with 
stiunps  of  various  sizes,  among  which  old  logs,  tree  tops,  limbs,  small 
timber,  and  underbrush  are  strewn.  (See  fig.  3.)  To  bring  such 
land  under  cultivation  is  very  expensive.  In  most  instances  the  cost 
of  the  raw  stump  land  plus  the  cost  of  clearing  it  exceeds  the  value 
of  the  land  after  it  is  Under  cultivation.  For  this  reason  the  bulk 
of  the  logged-off  land  has  been  permitted  to  lie  unimproved  and 
unused  since  the  timber  was  removed.  In  the  meantime  it  has 
grown  up  to  ferns,  underbrush,  and  thickets  of  young  evergreens. 
(Figs.  1  and  2.)  In  this  condition  cut-over  land  yields  nothing  to 
the  owner  and  becomes  a  drawback  to  the  community.  During  the 
summer  months,  when  the  logs,  tree  tops,  and  other  rubbish  on  the 
surface  of  the  ground  become  thoroughly  dry,  uncontrollable  fires 
not  infrequently  sweep  over  .these  waste  areas.  In  this  way  the 
logged-oflF  land  may  become  a  menace  to  the  adjacent  standing  timber 
and  to  the  homes  and  property  of  the  settlers  who  are  making  farms 
of  these  lands. 

EXTEHT  OF  LOGGED-OFF  LAHD. 

At  the  present  time  there  are  approximately  3,000,000  acres  of 
unimproved  logged-off  land  in  western  Oregon  and  western  Wash- 
ington. The  area  of  land  of  this  description  is  also  increasing  very 
rapidly.  In  1908  the  19  counties  of  Washington  west  of  the  Cascade 
Mountains  had,  in  round  numbers,  a  total  area  of  5,180,000  acres  of 
standing  timber.  By  1910  this  was  reduced  to  4,450,000  acres,  a 
decrease  of  365,000  acres  per  annum.  A  decrease  in  the  area  of 
standing  timber  means  a  corresponding  increase  in  the  area  of  logged- 
off  land. 
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Logged-off  lan<l  is  being  cleared  and  brought  under  cultivation 
very  slowly  when  compared  with  the  area  stripped  of  its  merchantable 
timber.  In  1908  these  19  counties  of  western  Washington  had 
432,000  acres  of  assessed  cultivated  or  improved  pasture  land.  This 
liad  increased  by  1910  to  628,000  acres,  an  increase  of  approximately 
98,000  acres  per  year.  From  these  figures  it  will  be  seen,  therefore, 
that  the  area  stripped  of  its  merchantable  timber  in  western  Wash- 
ington exceeds  that  cleared  and  improved  for  pasture  by  267,000 
acres  per  year. 


V'la.  i.— LDued-olT  land.  showlDg  lis  condition  when  used  for  pasture  and  tlie  second  growlh  produced 
vbea  allowed  lo  lie  unused.  Tbie  merchantable  tlniber  was  removed  tram  Uie  land  on  eocli  tide  of  the 
leoce  during  1902.  In  the  fall  of  IMS  the  land  was  bunted  OTBT.  Orchard  gtaas  was  sown  Id  the  asbee 
on  thertxhtaldeof  ibe  fence,  but  not  on  the  left.  Since  the  sprinf!  or  ISM  the  land  to  the  right  at  the 
fence  has  been  pastured  with  Angora  goats,  cattle,  and  borsei.  From  a  glance  at  the  picture  It  will  be 
socn  Ibat  Ibe  cost  of  clearing  (be  land  that  baa  been  pastured  would  be  much  less  than  the  coat  afdeaitng 
that  which  has  not  been  pastured. 

UTILIZATION  OF  lOOGED-OFF  LAHD. 

The  rapid  increase  in  populatit>n  of  both  Oregon  and  Washington 
during  tlio  last  decade  has  created  a  great  demand  for  farm  produce. 
To  meet  this  it  has  been  necessary  to  ship  into  these  two  States  enor- 
mous quantities  of  food  supplies.  This  necessity  in  turn  has  made 
a  great  market  for  farm  land  and  has  brought  the  question  of  utilizing 
logged-off  land  prominently  before  the  people.  In  spite  of  the  high 
cost  of  clearing  cut-over  land  the  great  demand  for  farm  produce  is 
causing  tlie  fertile  creek  and  river  bottoms  and  much  of  the  bench 
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land  adjacent  to  the  cities  and  transportation  points  to  be  cleared 
and  devoted  to  market  gardening,  truck  fanning,  dairying,  poultry 
raising,  fruit  growing,  and  general  farming. 

As  the  merchantable  timber  becomes  scarcer  and  logging  oper- 
ations are  crowded  farther  and  farther  back  into  tlie  mountains, 
large  areas  of  very  rough  land  will  be  logged  over.  Perhaps  the 
most  satisfactory  way  to  use  such  land  is  to  bum  it  over  after  tlie 
merchantable  timber  is  removed  and  then  allow  it  to  reforest  itself. 


Flo.  ;.— LogKed-olT  pasture  land  that  lay  Idle  tor  eight  jeta  betore  being  converted  Into  pasture.  The 
land  OD  eacb  ilda  ot  Uie  l«ii»  waa  logEed  over  la  1885.  A  second  powth  or  young  Uein  and  btush  was 
permlllad  losprtngupdurlnKUicneit  lew  yean.  The  second  growth  on  the  left  of  the  fence  was  slashed 
(cutdawii)liithespr1ngDll9aa.  During  the  (oUowlngSeplarabw  the  slashing  was  burned  and  10  pounds 
ol  orchard  grus  iced  per  acre  ware  sown  in  (be  ashes.  Sloes  the  spring  oflEMM  Ihe  pasture  bos  been 
En»d  with  Angora  goals,  catlle,  and  horses.  The  underbrush  and  young  trees  on  the  right  of  the  fenre 
repment  a  growth  oC  IS  yean.  It  will  be  clearly  seen  that  the  land  on  the  left  of  the  fence,  which  has 
id  brought  under  culliTBtion  much  more  cheaply 

Steep  hillsides  are  also  to  be  found  here  and  there  throughout  the 
logged-off  areas  which  sliould  be  reforested.  In  future  years  wlien  all 
of  the  cut-over  land  that  is  suitable  for  cultivation  has  been  cleared, 
these  steep  hillsides,  if  allowed  to  produce  a  growth  of  evergreens,  will 
not  only  be  valuable  for  the  timber  produced  but  will  add  much  to 
tlie  attractiveness  of  the  country. 

Between  the  land  that  is  now  being  cleared  and  brought  under 
cultivation  and  the  rough  land  that  should  be  reforested  lies  the  bulk 
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of  the  present  and  future  lo^ed-off  land.  Eventually  the  most 
of  this  will  doubtless  be  cleared  and  cultivated.  Owing  to  the  rapidity 
with  which  the  timber  is  being  cut  and  the  elowness  with  which  the 
lo^ed-off  lands  are  being  cleared,  it  is  very  evident  that  it  will  he 
many  years  before  the  bulk  of  thia  land  will  be  brought  under  culti- 
vation. If  allowed  to  lie  unused  it  produces  a  growth  of  underbrush 
and  evergreens.  It  therefore  becomes  more  difficult  to  clear  the  land 
as  the  years  go  by. 

The  climate  of  western  Oregon  and  western  Washington  is  well 
adapted  to  the  growing  of  grass  and  clover,  and  the  primary  object 


Fta.  S.—Buroed-ovec  loj; 
able  limber  was  re 

of  this  bulletin  is  to  show  (1)  how  these  logged-ofl  lands  may  profit- 
ably be  used  for  pasture  and.  (2)  how,  under  proper  management, 
tliis  use  will  materially  reduce  the  cost  of  clearing  the  land  and 
decrease  the  danger  of  forest  fires. 

PBEFABATIOir  OF  lOOQED-OFF  LAKD  FOR  FASTUBE. 

Under  the  usual  modem  methods  of  logging  an  enormous  quantity 
of  d6bris  is  left  on  the  surface  of  the  ground,  in  which  fires  frequently 
break  out  during  tJie  dry  season.  In  order  to  protect  the  standing 
timber,  it  has  become  quite  generally  recognized  that  logged-off  land 
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should  be  burned  over  when  the  conditions  are  such  that  the  fire  can 
be  kept  under  control.  A  typical  area  exemplifying  the  debris 
that  is  left  after  the  land  has  been  burned  over  is  shown  in  figure  3. 

TIME  TO  BUBN. 

Considerable  difference  of  o])inion  exists  regarding  the  most 
desirable  time  to  bum.  On  the  one  hand  the  timbermen,  who  look 
largely  to  the  protection  of  the  standing  timber,  generally  favor 
burning  about  the  fii*st  of  October  or  during  May,  i.  e.,  at  a  time 
when  fire  will  not  run  in  the  standing  timber.  While  burning  during 
the  late  fall  or  spring  affords  considerable  protection  from  forest  fires, 
it  is  well  understood  that  a  thorough,  complete  bum  is  seldom  possible 
at  that  time.  On  the  other  hand,  those  who  intend  to  clear  the  land 
or  improve  it  for  pasture  almost  universally  favor  burning  during  the 
last  of  August  or  early  in  September,  just  before  the  fall  rains  begin. 
At  tliis  season  of  the  year  everything  is  dry,  and  the  fire  consumes 
the  greatest  possible  quantity  of  the  coarse  material.  The  fire  also 
runs  in  the  fine  material  lying  on  the  surface  of  the  ground,  bums 
over  the  greatest  possible  area,  and  leaves  a  bed  of  ashes  in  which 
the  grass  seed  may  be  sown.  An  excellent  bed  of  ashes  is  shown  in 
figure  4.  If  the  land  is  burned  over  during  the  dry  season  it  is  neces- 
sary to  obtain  a  permit  from  the  State  fire  warden  and  to  use  much 
greater  precaution  for  keeping  the  fire  under  control. 

PBEPABING  FOB  THE  BUBNING. 

In  order  to  get  the  greatest  amount  o^f  pasture  from  logged-off  land 
it  is  sometimes  necessary  to  slash  (cut  down)  the  second  growth  of 
timber  and  brush  that  springs  up  after  the  logging.  Tliis  second 
growth  is  shown  in  figures  1,  2,  and  4.  Wliile  evergreens  may  be 
slashed  at  any  time  during  the  year,  deciduous  trees  and  saplings 
should  be  cut  in  the  late  spring  or  early  summer,  when  the  leaves  are 
out  and  the  sap  Ls  flowing.  If  cut  at  this  season  of  the  year  more  of 
the  roots  will  die  and  rot  out.  The  slashing  should  be  done  early 
enough  to  give  the  brush  time  to  dry.  In  order  to  get  it  to  lie  closely 
together  and  make  the  hottest  fire  when  burned,  the  trees  and  brush 
should  be  felled  in  the  same  direction  as  nearly  as  possible.  Cutting 
the  large  limbs  from  the  tree  tops  left  by  the  loggers  will  also  aid  in 
getting  a  com])lete  bum.  If  the  large  and  partly  decayed  logs  are 
bored,  split  with  a  small  charge  of  powder,  and  allowed  to  dry  for 
several  weeks  they  will  be  more  nearly  consumed  bv  the  fire.  To 
guard  against  the  fire  being  carried  by  the  wind,  the  old  dead  trees 
and  snags  should  be  cut  down.  While  this  preparation  for  the  bum 
is  necessary  in  order  to  get  the  greatest  quantity  of  feed  from  the 
pasture,  some  men  claim  it  will  not  pay  to  do  any  slashing  between  the 
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cessation  of  logging  and  the  time  of  the  bum.     This  is  a  matter  that 
must  be  decided  by  each  individual. 

Since  the  land  to  be  burned  over  is  to  be  used  for  pasture,  it  will 
be  necessary  to  fence  it.  If  a  fence  row  10  or  12  feet  wide  is  cleared 
around  the  margin  of  the  area  to  be  burned  over,  it  will  greatly  help 
in  controlling  the  fire.  It  will  also  make  it  much  easier  to  keep  the 
fence  in  repair  when  the  land  is  inclosed.  As  a  further  precaution, 
several  barrels  of  water  may  be  hauled  and  placed  at  points  where  the 
fire  is  likely  to  be  difficult  to  control. 

TIME  TO  SET  THE  FIBE. 

The  velocity  of  the  wind  is  usually  highest  from  10  a.  m.  to  5  p.  m. 
The  safest  time  to  start  the  fire,  therefore,  is  in  the  late  afternoon 
or  after  the  sun  has  gone  down.  It  is  safest  to  back-fire,  that  is,  to 
start  the  fire  on  the  side  toward  which  the  wind  is  likely  to  blow, 
forcing  it  to  bum  against  the  wind. 

If  logged-oflF  land  is  burned  over  as  indicated  above — ^just  before 
the  fall  rains  begin — the  ground  is  usually  left  in  good  condition 
for  seeding.  If  the  bum  takes  place  during  October  or  in  the  late 
spring,  the  fine  trash  on  the  surface  of  the  ground  is  usually  too  wet 
to  bum  sufficiently  to  give  a  good  stand  of  grass.  The  surface  of  the 
ground  must  be  completely  burned  over  and  covered  with  ashes  in 
order  that  the  seed  may  germinate  well.  Figure  4  shows  how  com- 
pletely the  land  may  be  burned  over. 

PASTUKE  PLAirrs. 

Since  the  stumps  and  the  unburned  tree  tops  in  most  instances 
will  remain  on  the  land  for  several  years,  there  will  be  little  oppor- 
tunity to  renew  the  stand  of  grass.  For  this  reason  great  care  should 
be  exercised  in  selecting  the  seed  for  the  pasture  mixture.  The 
ground  will  be  occupied  either  by  the  grasses  sown  or  by  weeds.  It 
is  evident,  then,  that  a  part  of  the  mixture  should  consist  of  plants 
which  will  start  easily,  make  a  rapid  growth,  and  occupy  the  ground 
quickly.  An  excellent  stand  of  grass  on  logged-off  land  is  shown  in 
figure  5.  Because  of  the  difliculty  in  renewing  the  stand  it  is  also 
essential  that  tlie  mixture  contain  plants  which  will  last  a  long  time, 
stand  trampling  and  close  cropping,  and  yet  produce  as  much  growth 
as  possible.  As  a  guide  in  making  up  the  mixture,  a  brief  description 
of  the  leading  pasture  plants  is  here  given. 

TIMOTHY. 

Timothy  is  one  of  the  most  widely  grown  grasses  in  western  Oregon 
and  western  Washington.  The  seed  is  cheap,  has  a  very  high  per- 
centage of  germination,  and  usually  gives  a  good  stand  if  it  has  been 
properly  sown.     It  thrives  best  on  moist  soil,  not  being  well  adapted 
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to  either  very  wet  or  very  dry  conditions.  Timothy  ia  an  excellent 
grass  to  sow  in  temporary  pasture  mixtures  and  to  occupy  the  ground 
for  two  or  three  years  in  permanent  pastures.  It  sliould  form  only  a 
part  of  the  mixture  on  logged-off  land,  for  it  will  gradually  disappear 
and  give  way  to  weeds  or  more  persistent,  longer  lived  pasture  plants. 
When  sown  alone,  from  6  to  12  pounds  of  seed  per  acre  are  sufficient. 
OBCHAUD  OBASS. 

Orchard  grass  thrives  remarkably  well  on  most  soils  west  of  the 
Cascade  Mountains  and  has  given  excellent  satisfaction  with  those 
who  have  tried  it  as  a  pasture  grass  on  logged-off  land.     It  is  one  ot 


the  first  grasses  to  begin  growth  in  the  spring,  rejiiaina  green  well 
during  the  summer,  makes  a  good  giowtli  during  the  fall,  and  tlirives 
under  the  semishade  of  open  woods  better  than  most  other  grasses.  It 
revives  quickly  after  it  is  cropped  by  stock,  stands  grazing  and 
trampUng  much  better  than  timothy,  produces  a  large  number  of 
basal  leaves,  and  is  one  of  the  long-lived  grasses.  Orchard  grass  is 
relished  fairly  well  by  alt  kinds  of  stock  until  the  stems  begin  to 
mature,  when  they  get  coarse  and  woody.  While  it  is  eminently 
adapted  for  grazing,  it  should  form  only  a  part  of  the  pasture  mixture 
because  it  grows  in  bunches  and  does  not  occupy  all  tlie  ground. 
From  20  to  25  pounds  of  seed  per  acre  are  used  when  sown  alone. 
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ITALIAN  BYE-GBASS. 

Italian  rye-grass  is  well  adapted  to  the  climatic  conditions  of  the 
Pacific  coast  west  of  the  Cascade  Mountains.  Tliis  is  clearly  shown 
by  tlie  rapidity  with  wliich  it  has  spread  over  this  region  during  the 
last  few  years.  The  seed  of  tliis  grass  is  usually  of  good  quality.  It 
germinates  well  and  the  plants  make  a  rapid  growth  from  the  seed 
in  the  fall  of  the  year.  One  of  its  cliief  points  of  value  is  the  rapidity 
with  wliich  it  occupies  the  land  and  shuts  out  weeds.  It  also  is  one 
of  the  first  of  the  grasses  to  begin  growth  in  the  spring  and  one  of  the 
last  to  stop  growing  in  the  fall.  While  it  does  not  grow  very  tall,  it 
makes  considerable  forage,  owing  to  its  dense  basal  foUage.  It  forms 
a  close  sod  and  stands  cropping  and  tramphng  well.  It  is  very  palat- 
able and  stock  prefer  it  to  most  other  grasses.  Under  dry  conditions 
ItaUan  rye-grass  is  considered  short  lived,  but  in  the  moist  climate  west 
of  tlie  Cascade  Mountains  it  is  very  tenacious  and  maintains  itself 
remarkably  well,  except  on  the  drier  soils. 

Italian  rye-grass  is  very  much  like  English  rye-grass,  from  which  it 
may  be  distinguished  by  the  short  beards  on  its  spikelets.  It  also 
makes  a  quicker,  larger,  and  more  vigorous  growth  than  Enghsh 
rye-grass.  While  ItaUan  rye-grass  may  be  grown  under  a  wide 
range  of  conditions,  it  does  best  on  moist,  fertile  soil.  From  25  to  40 
pounds  of  seed  per  acre  are  used  when  sown  alone. 

KENTUCKT  BLXJEGBASS. 

Kenlucky  bluegrass  is  one  of  the  best  known  permanent  pasture 
grasses  in  the  United  States.  It  has  creeping  rootstocks  which  fill 
the  surface  soil  and  form  a  close,  dense  turf  when  the  grass  has 
become  well  established.  Its  density  of  sod  makes  it  a  desirable 
grass  to  sow  on  steep  hillsides  where  the  tramphng  of  the  stock  will 
be  severe.  Bluegrass  is  very  slow  in  estabhshing  itself,  and  it 
usually  requuTs  three  or  more  years  to  take  possession  of  the  land. 
For  this  reason  such  grasses  as  Italian  r}  e-grass,  timothy,  and  clover 
should  always  be  sow^l  with  it.  It  is  one  of  the  few  pasture  grasses, 
however,  that  improves  with  age.  Bluegi'ass  is  not  adapted  to  very 
wet  or  to  very  diy  soils.  It  makes  a  good  growth  in  the  spring  and 
fall  after  the  autumn  rains  begin,  but  it  is  practically  dormant  during 
the  dry  summer  unless  grown  on  moist  soil.  Owing  to  its  means  of 
spreading  by  rootstocks,  dose  grazing  when  the  plants  are  young 
does  not  injure  Kentucky  bluegrass  as  nuich  as  it  does  many  other 
grasses.  Its  palatabiUty,  its  longevity,  its  tenacious  hold  upon  the 
soil,  and  its  close,  dense  turf  make  it  a  very  desirable  grass  to  sow  on 
logged-off  land  when  it  is  known  that  the  land  will  not  be  cleared  for 
many  yeai^. 


LOGGED-OFF  LAND  FOR  PASTURE  IN  OREGON  AND  WASHINGTON.      13 

BEDTOP. 

Redtop  is  well  adapted  to  poorly  drained  soils.  It  thrives  on  land 
that  is  too  wet  for  timothy  and  Kentucky  bluegrass.  Although  it 
is  probably  as  little  rehshed  by  stock  as  any  of  the  pasture  grasses, 
it  should  form  an  important  part  of  the  pasture  mixture  for  extremely 
wet  land.  Since  it  has  the  habit  of  spreading  by  underground  stems 
or  stolons,  it  forms  a  firm  sod  that  bears  grazing  and  tramphng  well. 
Redtop  is  a  very  tenacious,  hardy,  long-hved  grass  when  grown  under 
conditions  suited  to  it.  The  seed  of  redtop  is  sold  in  two  forms,  in 
the  chaff  and  as  recleaned  seed.  The  recleaned  seed  has  most  of  the 
chaff  taken  out.  When  sown  alone,  from  10  to  20  pounds  of  clean 
seed  are  used  per  acre.  Wlien  the  seed  is  in  the  chaff  about  twice  this 
quantity  must  be  used. 

BED  CliOVEB. 

West  of  the  Cascade  Mountains  red  clover  thrives  best  on  the  rich, 
well-drained  upland  soils.  It  begins  to  grow  in  the  early  spring  and 
furnishes  the  maximum  quantity  of  forage  during  the  late  spring 
and  early  summer.  Unless  grown  on  moist  soil  its  growth  is  retarded 
by  the  dry  summer  season.  It  begins  to  grow  again  with  the  coming 
of  the  autumn  rains  and  generally  furnishes  excellent  feed  until 
December.  In  parts  of  western  Oregon  and  western  Washington  red 
clover  frequently  runs  out  in  a  short  time.  This  is  largely  due  to  the 
work  of  the  clover  root-borer,  an  insect  that  works  in  and  destroys  the 
roots  of  the  plants.  While  the  seed  germinates  well  and  it  is  com- 
paratively easy  to  get  a  good  stand  under  favorable  conditions,  red 
clover  should  be  sown  with  the  expectation  of  its  lasting  for  only  two 
or  three  years.  When  sown  alone,  from  8  to  12  pounds  of  seed  are 
used  per  acre. 

ALSIKE  CLOVEB. 

Alsike  clover  is  best  adapted  to  soils  which  remain  moist  during  the 
summer  months.  It  grows  very  successfully  on  land  that  is  too  wet 
for  red  clover.  In  fact,  it  is  capable  of  enduring  a  great  deal  of 
flooding,  especially  if  the  water  is  moving.  While  alsike  also  dis- 
appears in  a  few  years  unless  reseeded,  it  is  hardier,  less  susceptible 
to  the  attacks  of  the  clover  root-borer,  and  longer  lived  than  red 
clover.  Its  chief  place  of  usefulness  in  pasture  mixtures  on  logged-off 
lands  is  on  the  very  moist  or  wet  soils.  The  seed  of  alsike  clover  is 
quite  small,  and  5  to  6  pounds  per  acre  are  generally  used  when  sown 
alone. 

WHITE  CLOVEB. 

White  clover  is  one  of  our  ^nost  valuable  pasture  plants.  It  does 
best  on  moist  soil  west  of  the  Cascade  Mountains,  but  grows  under 
almost  all  conditions,  wet  or  dry,  shade  or  sunshine.     It  is  very  easy 
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to  start  and,  unlike  other  clovers,  is  long  lived.  Although  seldom 
sown  alone,  except  on  lawns,  it  is  widely  distributed  throughout 
western  Oregon  and  western  Washington.  Th**  stems  of  white  clover 
are  inclined  to  be  recumbent,  often  lying  prostrate  on  the  ground. 
At  frequent  intervals  roots  are  produced  on  the  stems  when  they  are 
in  contact  with  the  soil.  Owing  to  its  creeping,  prostrate  habit, 
white  clover  forms  a  pretty  close  sod  and  is  therefore  well  adapted  to 
sow  with  plants  Uke  orchard  grass,  which  grows  in  bunches.  The 
seed  is  small;  if  sown  alone,  from  5  to  6  pounds  per  acre  are  sufficient. 
Because  of  the  desirabiUty  of  having  a  clover  in  the  pasture  and 
because  of  its  longevity  and  abiUty  to  stand  close  grazing  and  tramp- 
ling, white  clover  should  form  a  part  of  every  permanent  pasture  mix- 
ture. 

PASTTJBE  MIXTUEES. 

The  plants  wliich  make  up  the  pasture  mixture  should  be  deter- 
mined very  largely  (1)  by  the  condition  of  the  soil;  that  is,  whether 
it  is  wet,  moist,  or  well  drained,  and  (2)  by  the  life  of  the  pasture, 
whether  permanent  or  temporary.  The  following  mixtures  are  sug- 
gested. The  numbers  indicate  the  quantity  of  seed  in  poimds  to  the 
acre  for  each  kind  of  grass  in  the  mixture. 

Mixtures  of  pasture  grasses  sugaested  for  different  types  of  land^  showing  the  number  of 
pounds  of  seed  to  the  acre  for  each  kind  oj  grass  in  each  mixture. 


For  wet  land. 

For  moist  land. 

For  jpland. 

Permanent. 

Temporary. 

Italian  rye-grass,  8. 
Red  top,  4.   . 
Timotny,  3. 
Alsike  clover,  3. 
White  c  over,  1. 

Italian  rye-grass,  C. 
Orchard  grass,  4, 
Kentiick>  bluegrasS|4. 
Timothy,  2. 
Red  clover,  4. 
White  clover,  1. 

Italian  ryegrass,  8. 
Orchard  grass,  5. 
Kentiiclcy  bluegraas,  4. 
Red  clover,  4. 
White  clover,  1. 

Italian  ryegrass,  8. 
Timothv,3. 
Orchard  grass,  5. 
Red  clover,  &. 
White  clover,!. 

Since  Itahan  rye-grass,  timothy,  and  alsike  clover  are  all  quick- 
growing  plants,  they  will  form  the  principal  forage  on  wet  land  for 
the  first  few  years.  If  not  reseeded,  alsike  clover  will  disappear  in 
three  or  four  years  and  the  timothy  will  gradually  become  thinner. 
Redtop,  white  clover,  and  Itahan  rye-grass  will  eventually  form  the 
chief  herbage.  A  good  stand  of  grass  on  logged-oflf  land  is  shown  in 
figure  5. 

In  the  mixture  for  moist  land  Italian  rye-grass,  timothy,  and  red 
clover  furnish  the  bulk  of  the  feed  for  a  few  years,  after  which  the 
timothy  and  red  clover  will  disappear.  Orchard  grass,  Kentucky 
bluegrass,  and  white  clover  will  gradually  gain  possession  of  the  land 
and  furnish  the  larger  part  of  the  forage. 
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The  permanent  mixture  for  upland  is  intended  fur  areas  that  will 
not  be  cleared  for  many  years.  Red  clover  and  Italian  ryegrass 
are  the  quick  growers  of  this  mixture,  while  orchard  grass,  Ken- 
tucky bluegrass,  and  white  clover  are  the  enduring,  long-lived  plants. 
Wliite  clover  and  Kentucky  bluegrass  will  form  a  good  turf  that  will 
stand  much  trampling  and  close  cropping.  Red  clover  will  soon 
disappear,  and  for  tiiis  reason  many  would  omit  it  from  the  mixture. 
However,  the  abundant  growth  it  makes  for  two  or  more  years  sliould 
be  ample  reason  for  sowing  it.  Wliite  clover  will  usually  come  of  its 
own  accord  in  a  few  years,  and  many  who  have  had  experience  with 


logged-ofT  land  think  it  unnecessary  to  add  it  to  the  mixture.  The 
importance  of  having  a.  clover  well  distributed  over  the  pasture,  how- 
ever, should  justify  sowing  a.  small  quantity  of  wliite  clover  seed. 

The  temporaty  mixture  for  upland  is  intended  for  areas  that  will 
be  pastured  with  Angora  goats  for  a  few  years  to  kill  tiie  brush  before 
the  land  is  cleared.  Since  it  will  require  four  to  eight  years  to  destroy 
the  brush  and  rot  the  roots  enough  to  permit  plowing  the  land,  it  is 
necessary  to  place  orchard  grass  and  white  clover  in  tlie  mixture. 

Of  the  grasses  here  recommended,  Itahan  ryegrass  and  orchard 
grass  are  very  popular  witli  those  who  have  tried  them.     Dr.  D.  F. 
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Francis,  manager  of  the  Chehalis  River  Lumber  Co.,  has  been  seeding 
logged-off  land  for  eight  years.  lie  has  tested  most  of  the  common 
grasses  and  clovers  and  now  has  1,700  acres  seeded.  He  recommends 
ItaUan  rye-grass,  orchard  grass,  and  white  clover  for  the  uplands  and 
Italian  rye-grass,  redtop,  and  white  clover  for  the  wet  soils. 

WHEir  TO  SOW  THE  SEED. 

The  time  of  seeding  will  depend  upon  when  the  land  is  burned  over. 
If  the  bum  occurs  during  July,  August,  or  early  in  September  the  seed 
should  be  sown  in  the  early  fall  before  the  ashes  have  been  settled  by 
the  rains.  If  seeded  in  the  unsettled  ashes,  the  first  rains  that  come 
will  cover  the  seed  sufficiently  to  insure  good  germination.  This 
usually  gives  excellent  results.     (See  fig.  5.) 

If  the  bum  occurs  so  late  in  the  fall  that  the  seed  can  not  be  sown 
until  during  October,  it  is  best  to  sow  the  grasses  then  and  wait  imtil 
in  February  or  March  to  sow  the  clover.  The  heaving  of  the  soil  dur- 
ing the  late  fall  and  winter,  a  condition  caused  by  alternate  thawing 
and  freezing,  often  destroys  young  clover  unless  it  is  sown  early 
enough  in  the  fall  to  get  a  good  start.  If  the  fall-sown  clover  is 
destroyed  in  tliis  way  it  may  be  reseeded  during  February  or  March. 
When  sown  in  the  early  spring  the  heaving  of  the  soil  helps  to  cover 
the  seed. 

MANAGEMENT  OF  THE  PASTUBE. 

Because  of  the  difficulty  of  renewing  or  improving  the  stand  of 
grass,  logged-off  pasture  land  should  be  so  carefully  managed  that  it 
will  remain  in  a  high  state  of  productiveness  for  many  years.  The 
pasture  should  not  be  closely  grazed  for  at  least  two  reasons.  In  the 
first  place,  live  stock  do  poorly  when  the  feed  becomes  scarce,  and 
unless  thrifty  are  seldom  profitable.  In  the  second  place,  close 
grazing  materially  lessens  the  quantity  of  feed  produced  and  shortens 
the  Ufe  of  the  pasture.  Pasture  plants  must  be  allowed  to  produce 
plenty  of  green  leaves  if  they  are  to  be  strong  and  vigorous,  for  the 
green  leaves  have  been  rightly  styled  the  **  digestive  organs  of  the 
plant.*'  Close  grazing  weakens  and  finally  destroys  the  most  of  our 
pasture  plants  and  gives  weeds  a  chance  to  come  in  and  occupy  the 
ground.  It  is  apparent,  then,  that  pastures  should  be  allowed  to  get 
a  good  start  before  the  stock  are  turned  in.  Especially  is  this  true  if 
the  pasture  is  new.  Land  that  is  sown  in  the  early  fall  usually  has 
not  made  sufficient  growth  to  be  grazed  until  late  the  following  spring. 

Experience  has  thoroughly  demonstrated  that  pastures  are  most 
successfully  managed  when  well  fenced  and  divided  into  a  number  of 
fields.  This  makes  it  possible  to  restrict  the  stock  to  any  inclosure 
and  to  change  them  from  one  pasture  to  another  as  the  feed  becomes 
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plentifiil  or  scarce.     By  changing  the  stock  in  this  way  the*  grass  has 
a  chance  to  become  renewed  in  growth  and  freshness.^ 

WIHTEB  FEED. 

While  the  climate  west  of  the  Cascade  Mountains  is  such  that  stock 
may  be  pastured  during  practically  the  eritire  year,  stockmen  must 
count  on  doing  some  winter  feeding.  Hay  for  the  winter  may  be 
produced  in  two  ways:  (1)  The  logs,  tree  tops,  and  other  r\ibbish 
left  by  the  fire  may  be  piled  and  burned  and  the  land  seeded  to  grass. 
Hay  for  winter  feeding  may  then  be  cut  from  among  the  situmps. 
Hay  is  not  infrequently  produced  in  this  way  by  the  small  farmers 
until  they  are  able  to  clear  the  land  of  the  stumps.  (2)  Enough 
land  may  be  entirely  cleared  and  put  into  cultivation  to  produce  the 
required  winter  feed.  It  is  usually  possible  to  find  moist,  fertile 
areas  of  land  here  and  there  which  may  be  cleared  and  used  for  this 
purpose. 

The  necessity  of  winter  feeding  may  be  greatly  reduced  by  providing 
good  winter  pasture.  This  is  done  by  removing  the  stock  early  in  the 
summer  and  allowing  the  pasture  to  produce  the  greatest  possible 
growth  of  stems  and  leaves  during  the  late  summer  and  autumn  months. 
When  the  grasses  practically  cease  growing  in  the  late  fall,  the  stock 
are  turned  into  the  winter  pasture  to  feed  upon  the  growth  made 
during  the  autumn.  This  necessitates  a  subdivision  of  the  pasture. 
Some  prefer  to  use  the  i\ewly  seeded  land  for  winter  grazing.  In  this 
case  the  butaed-over  area  is  seeded  in  the  early  fall  and  the  pasture 
is  not  grazed  until  a  year  from  the  following  December.  This  gives 
the  plants  a  chance  to  produce  seed  during  the  first  summer  and  to 
become  deeply  rooted  and  well  established.* 

STOCK  TO  PASTUEE. 

There  are  two  important  problems  which  must  be  taken  into  con- 
sideration in  using  logged-off  land  for  pasture.  The  first  is  to  prevent 
the  underbrush,  briers,  and  weeds  from  occupying  the  land  and 
crowding  out  the  pasture  plants.  The  second  is  the  difficulty  of  main- 
taining the  pasture  in  a  productive  condition  where  the  stumps  and 
timber  are  to  remain  on  the  land.  In  deciding  the  kind  of  stock  to  be 
pastured  these  two  problems  should  be  carefully  considered. 

The  first  of  these  difficulties  may  be  met  satisfactorily  by  the  use  of 
Angora  goats.  By  nature  these  animals  are  browsers.  They  thrive 
on  weeds  and  the  leaves,  buds,  twigs,  and  bark  of  brush,  a  class  of 

1  For  a  further  discussion  of  the  management  of  pastures,  see  Circular  49,  Bureau  of  Plant  Industry, 
U.  S.  Dept.  of  Agriculture,  entitled  "  Improvement  of  Pastures  in  Eastern  New  York  and  the  New  Eng- 
land SUtes/' 

*  For  a  discussion  of  forage  crops  that  may  be  grown  under  cultivation,  see  Farmers'  Bulletin  271, 
entitled  ''Forage-Crop  Practices  in  Western  Oregon  and  Western  Washington.'' 
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vegetation  that  other  domestic  animals  rarely  eat.  By  their  use  the 
imderbrush  may  be  either  held  imder  control  or  completely  destroyed. 

If  the  primary  object  in  pasturing  Angora  goats  on  logged-off  land 
is  to  kill  the  underbrush  in  order  to  lessen  the  cost  of  clearing  the 
land,  they  are  confined  to  certain  areas  until  the  brush  is  destroyed. 
This  will  require  from  two  to  five  years,  depending  upon  the  brush  and 
how  closely  it  is  kept  browsed.  After  the  brush  is  killed  it  takes  two 
to  three  years  more  for  the  roots  to  decay  sufficiently  for  the  land  to 
be  plowed.  In  order  to  destroy  brush  uniformly  in  this  way  it  is  often 
necessary  to  cut  the  sapUngs  that  are  too  large  to  be  bent  over  or 
ridden  down  by  the  goats,  for  all  of  the  leaves  and  twigs  must  be 
within  their  reach.  After  the  brush  has  all  been  killed  it  is  very  proba- 
ble that  some  other  kind  of  stock  will  prove  more  profitable  than 
Angora  goats. 

In  some  instances  Angora  goats  are  kept  solely  for  the  mohair 
produced  and  the  increase  of  the  herd.  When  this  is  the  primary 
object,  instead  of  clearing  the  land  of  the  brush,  it  is  desirable  to  keep 
the  pasture  in  the  best  possible  condition  for  goats.  In  order  to  do 
this  they  are  changed  from  pasture  to  pasture  or  given  a  larger  range 
so  that  the  brush  may  not  be  browsed  closely  enough  to  be  destroyed. 
If  provided  with  shelter  and  a  good  brush  pasture,  that  is,  a  pasture 
that  was  not  used  during  the  previous  season,  Angora  goats  require 
very  Uttle  other  feed  during  the  winter.  Proper  care  and  suitable 
feed  during  the  severest  weather,  however,  will  keep  them  more 
thrifty  and  increase  the  quantity  and  quahty  of  mohair  produced. 

The  second  difficulty,  that  of  maintaining  the  pasture  in  a  pro- 
ductive condition,  must  be  met  very  largely  by  carefully  guarding 
against  overgrazing  and  by  pasturing  the  kind  of  stock  that  is  least 
severe  on  the  stand  of  grass.  If  the  pasture  is  carefully  managed, 
so  that  the  brush  will  be  kept  under  control  instead  of  being  killed, 
the  land  may  be  used  as  a  goat  pasture  almost  indefinitely,  for  the 
Angora  goat  eats  very  httle  grass  when  browse  is  plentiful.* 

When  the  land  is  burned  over  and  seeded  as  indicated  above,  a 
great  deal  of  grass  and  clover  will  usually  be  produced,  much  more 
than  goats  will  consume  in  connection  with  their  browsing.  Some 
other  kind  of  stock  may  profitably  be  run  with  goats  to  consume  this 
surplus  feed.  That  both  sheep  and  horses  are  more  severe  on  pasture 
than  cattle  is  well  known.  For  tliis  reason  cattle  as  a  class  are  the 
most  satisfactory  stock  to  pasture  with  Angora  goats  on  logged-off 
pasture  land.  The  rapidity  with  which  the  population  of  the  Pacific 
Northwest  has  increased  during  the  last  decade  has  built  up  a  strong 
demand  for  both  beef  and  dairy  products,  especially  the  latter.     The 

» For  a  fuller  discassion  of  the  care  and  manaj^ement  of  the  Angora  goat,  see  Farmers'  Bulletin  137, 
entitled  "  The  Angora  Coat: "  also  Bulletin  78, of  the  Waahington  State  College,  Pullman,  Wash.,  entitled 
"The  Goat  Industry  in  Western  Washington.'! 
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State  of  Washington  is  importing  approximately  $7,000,000  worth 
of  dairy  products  per  annum.  In  addition  to  the  shortage  in  the 
production  of  dairy  products  in  both  Oregon  and  Washington,  there  is 
also  a  corresponding  shortage  in  good  dairy  cows.  There  are  few 
localities  where  dairy  cows  and  dairy  products  can  be  produced  more 
cheaply  than  in  that  portion  of  Oregon  and  Washington  lying  west  of 
the  Cascade  Moimtains.  The  moist,  mild  cUmate  of  this  region  makes 
it  possible  to  graze  cattle  during  the  greater  portion  of  the  year,  and 
there  is  no  reason  why  the  logged-off  lands  of  western  Oregon  and 
western  Washington  may  not  be  used  success|ully  in  this  way. 

sxnoiABT. 

There  are  approximately  3,000,000  acres  of  unimproved  logged-oflf 
land  in  western  Oregon  and  western  Washington.  The  area  of  such 
land  is  increasing  very  rapidly. 

Much  of  the  logged-off  land  in  both  Oregon  and  Washington  is  well 
adapted  to  cultivation.     Some  of  it  is  rough  and  should  be  reforested. 

Owing  to  the  high  cost  of  removing  the  stumps  it  will  be  many 
years  before  the  bulk  of  this  land  will  be  cleared  and  brought  under 
cultivation.  If  allowed  to  he  unused  the  land  usually  produces  a 
dense  growth  of  underbrush  and  young  trees.  In  this  way  the  cost 
of  clearing  the  land  increases  from  year  to  year.     (See  figs.  1, 2,  and  4.) 

The  moist,  mild  climate  of  western  Oregon  and  western  Washington 
is  admirably  adapted  to  the  growth  of  pasture  forage,  and  stock  may 
be  grazed  during  most  of  the  year. 

The  underbrush  may  be  kept  under  control  or  destroyed  by  properly 
utilizing  these  lands  for  pasture.  When  the  brush  is  killed  by  the 
use  of  Angora  goats,  the  cost  of  clearing  the  land  is  materially  reduced. 
This  is  clearly  shown  in  figures  1  and  2. 

The  use  of  logged-off  land  for  Angora-goat  pasture  is  a  great  protec- 
tion against  forest  fires.     This  is  also  shown  in  figures  1  and  2. 

Logged-off  land  is  profitably  used  for  pasture  as  follows: 

(1)  The  land  is  burned  over  as  completely  as  possible  during  August 
or  early  September,  when  everything  is  dry. 

(2)  Good  stands  of  grass  are  obtained  by  sowing  the  seed  in  the 
loose  ashes  before  the  fall  rains  begin.     (See  fig.  5.) 

(3)  The  pasture  is  divided  into  several  fields  in  order  that  the  stock 
may  be  shifted  from  one  inclosure  to  another  as  the  feed  becomes 
scarce  or  plentiful. 

(4)  Winter  pasture  is  provided  by  removing  the  stock  from  an 
inclosure  in  early  summer.  In  the  late  fall  the  stock  is  turned  in  to 
graze  upon  the  forage  produced  during  the  late  summer  and  autumn. 
A  good  winter  pasture  lessens  the  necessity  for  winter  feeding. 
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(5)  Because  of  the  difficulty  of  renewing  or  improving  the  stand  of 
grass,  owing  to  the  stumps  and  tree  tops  remaining  on  the  land,  it  is 
necessary  to  guard  carefully  against  ovei^azing. 

(6)  Because  of  the  underbrush  that  persists  in  growing  on  uncleared 
land  and  because  they  feed  largely  on  browse,  Angora  goats  should 
be  widely  used  on  logged-off  pasture  land  either  to  control  or  to  kill 
the  brush. 

(7)  When  the  land  is  properly  burned  over  and  seeded,  more  forage 
should  be  produced  than  the  goats  can  consume  in  addition  to  their 
browsing.  Some  other  kind  of  stock  should  be  run  with  the  goats 
to  consume  this  surplus  feed.  Cattle  are  most  satisfactory  for  this 
purpose. 


[A  list  giving  the  titles  of  all  Farmers*  Bulletins  available  for  distribution  will  be 
sent  free  upon  application  to  a  Member  of  Congress  or  the  Secretary  of  Agriculture.] 
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UNiTEa)  States  Department  of  Agriculture, 

Office  of  the  Secretary, 
WdshrngtofL,  D.  C,  Jvme  ff,  1911. 

To  the  farmers  of  the  Urdted  States: 

Nothing  is  more  important  to  the  farmer  than  good  health.  Good 
health  can  not  be  preserved  if  the  sanitary  conditions  of  the  farm 
are  bad.  Among  the  worst  conditions  ever  to  be  found  about  any 
home  is  a  soil  that  has  become  polluted  with  excrement  from  the 
human  body.  A  number  of  widely  prevalent  diseases  have  been 
spread  by  means  of  such  polluted  soil,  simply  because  the  facts  have 
not  been  generally  known.  This  bulletin  treats  of  such  soil  pollu- 
tion and  certain  simple  plans  for  avoiding  it. 

Having  at  heart  the  best  interests  of  the  American  farmer  and  his 
family,  I  consider  it  my  personal  duty  to  appeal  to  every  American 
fanner  to  weigh  well  the  facts  here  presented,  to  do  all  in  his  power 
to  remove  any  insanitary  conditions  that  he  may  find  on  his  farm  or 
in  his  neighborhood,  and  thus,  by  protecting  the  members  of  his 
family,  perform  one  of  his  highest  patriotic  duties. 

James  Wilson, 
Secretary  of  Agriculture. 
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LETTER  OF  TRANSMITTAL 


United  States  Treasury  Department, 
Public  Health  and  Marine-Hospital  Service, 

Washington^  D.  C.^  April  20^  1911. 
Sir  :  With  the  approval  of  the  Secretary  of  the  Treasury,  I  have 
the  honor  to  transmit  herewith  a  manuscript  entitled  "  The  Sanitary 
Privy,"  prepared  by  C.  W.  Stiles  and  L.  L.  Lumsden,  of  the  Hygienic 
Laboratory  of  this  service.  Professor  Stiles  is  also  consulting  zoolo- 
gist in  the  Bureau  of  Animal  Industry,  Department  of  Agriculture. 
For  some  years  past  these  two  officers  have  been  making  a  special 
study  of  certain  diseases  which  are  particularly  incident  to  farm  life 
and  of  the  methods  by  which  these  infections  are  spread,  and  their 
reports  thereon  have  appeared  in  the  publications  of  the  Public 
Health  and  Marine-Hospital  Service.  These  have  been  revised,  and 
the  manuscript,  with  the  description  of  additional  research  work,  is 
submitted,  that  it  may  become  available  through  the  Department  of 
Agriculture  to  those  living  on  farms,  who  naturally  look  to  your 
department  for  such  information. 

Respectfully,  Walter  Wyman, 

Surgeon  General. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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THE  SANITARY  PRIVY. 


son  POLLUTION. 

It  is  common  knowledge  among  intelligent  farmers  that  in  many 
instances  when  live  stock,  suchr  as  horses,  cattle,  sheep,  or  hogs,  are 
pastured  year  after  year  in  the  same  field,  the  animals  do  not  thrive; 
in  fact,  that,  sooner  or  later,  many  sicken  and  die;  this  is  especially 
true  of  the  young  animals. 

The  explanation  of  this  fact  is  clear.  Animals  harbor  parasitic 
worms  and  germs  in  their  intestines ;  the  worms  lay  eggs,  which  are 
passed  in  the  droppings;  the  eggs  develop  into  young  worms,  which 
in  turn  reinfect  the  live  stock.  If  a  pasture  is  in  constant  use  the 
ground  becomes  heavily  infested  with  young  worms  and  other  germs; 
the  smaller  the  pasture  in  proportion  to  the  number  of  animals  kept 
in  it,  the  more  intensified  the  soil  pollution  becomes.  Warmth  and 
moisture  are  especially  favorable  to  the  hatching  out  of  worms  from 
the  eggs  passed  in  the  droppings,  hence,  during  warm,  moist  seasons, 
or  in  warm,  moist  localities,  the  infection  of  the  stock  is  likely  to  be 
more  severe.  The  more  heavily  the  animals  are  infected  with  para- 
sites, the  less  they  thrive;  their  digestion  is  weakened  and  their 
blood  becomes  watery,  so  that  a  considerable  proportion  of  the  food 
given  them  is  wasted  in  that  it  does  not  go  to  make  meat;  their 
growth  is  retarded  and  their  fertility  is  lessened;  and  finally  infec- 
tion reaches  such  a  degree  that  many  of  the  animals  can  no  longer 
withstand  it,  and  they  sicken  and  die.  Thus,  the  soil  pollution  of  a 
field  by  the  live  stock  eventually  renders  the  pastures  unfavorable 
for  raising  animals.  The  practical  farmer,  having  observed  this  fact, 
moves  his  stock  to  other  ground  in  order  "  to  give  the  old  pasture  a 
rest ; "  by  so  doing  he  removes  his  animals  from  exposure  to  infec- 
tion, allowing  the  infectious  germs  and  young  worms  in  the  old 
pasture  to  die  out. 

The  foregoing  facts  regarding  the  effects  of  soil  pollution  upon 
the  health  of  animals,  such  as  horses,  sheep,  cattle,  swine,  and  chick- 
ens, apply  with  equal  force  to  human  beings,  because  human  beings 
also  harbor  parasitic  worms  and  germs,  which  are  discharged  in  the 
excreta,  pollute  the  soil,  are  again  conveyed  to  people,  and  thus  con- 
tinue the  round  of  infection  at  an  increasing  rate.     Soil  pollution  by 

Note. — ^A  list  giving  the  titles  of  all  Farmers'  Bulletins  available  for  distri- 
bution will  be  sent  free  upon  application  to  a  Member  of  Congress  or  the  Secre- 
tary of  Agriculture. 
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human  excreta  endangers  the  health  of  a  family,  just  as  soil  pollu- 
tion of  a  pasture  by  the  droppings  of  animals  endangers  the  live 
stock. 

In  order  to  prevent  the  evil  effects  of  soil  pollution  from  extending 
to  his  live  stock,  the  farmer  must  resort  to  more  or  less  expensive 
methods,  such  as  purchase  of  additional  pasture  lands  or  burning 
the  pasture.  But  since  himian  beings,  on  account  of  their  superior 
intelligence,  can  be  taught  to  frequent  an  appointed  place  to  deposit 
their  excreta,  it  is  possible  (by  the  expenditure  of  a  few  dollars  for 
a  sanitary  privy)  to  prevent  soil  pollution  with  human  excreta, 
thereby  protecting  the  family,  and  enabling  it  to  live  year  after  year 
on  the  same  premises  (family  pasture)  without  danger,  at  the  same 
time  saving  doctors'  bills  an^i  avoiding  unnecessary  sickness  and 
death. 

DISEASES  SPBEAD  FBOM  MAN  BY  SOIL  POLLUTION. 

It  is  especially  the  diseases  caused  by  parasites  (both  animal  and 
bacterial)  of  the  intestine,  lungs,  liver,  kidneys,  and  bladder  that  are 
spread  by  soil  pollution.  Some  of  these  diseases  are  spread  from 
human  being  to  human  being;  others  are  spread  from  human  beings 
to  the  farm  animals.  Therefore,  in  preventing  soil  pollution  by  per- 
sons, both  families  and  live  stock  are  protected. 

The  proper  disposal  of  human  excreta  is  recognized  by  sanitarians 
as  the  most  important  measure  needed  to  prevent  the  spread  of 
typhoid  fever,  hookworm  disease,  the  dysenteries,  and  certain  other 
widely  prevalent  diseases. 

DISEASES  SPBEAB  FBOM  MAN  TO  MAN. 

Some  of  the  diseases  which  come  under  this  heading  are  caused  by 
microscopic  parasites  known  as  bacteria ;  others  by  animaj  parasites, 
which  are  considerably  larger  than  the  bacteria. 

BAOTEBXAL  DISEASES. 

Among  the  most  important  diseases  under  this  heading  may  be 
mentioned  typhoid  fever,  dysentery  and  diarrhea  ("summer  com- 
plaint"), and  tuberculosis  ("consumption"). 

Typhoid  fever. — Every  person  who  contracts  typhoid  fever  does  so 
because  he  has  recently  swallowed  some  typhoid  germs  that  have  been 
passed  in  the  stools  or  urine  of  some  other  person,  who  either  (as  a 
patient)  was  suffering  from  typhoid  or  (as  a  "  carrier  ")  was  carrying 
the  germs  without  showing  symptoms. 

The  germs  (bacilli)  of  typhoid  fever  are  of  very  minute  size,  a 
single  germ  (bacillus)  being  only  about  TrHir  of  an  indi  in  length 
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and  only  about  jjhrv ,  o^  ^^  ^^^  ^^  thickness.  Like  molds  and 
yeasts,  they  are  plants,  and  under  favorable  conditions  (as  in  milk, 
for  instance)  they  multiply  at  a  very  rapid  rate,  so  that  in  a  few 
hours  a  single  germ  may  increase  to  thousands.  Thousands  of  these 
little  germs  may  be  contained  in  a  particle  of  feces  no  larger  than 
the  head  of  an  ordinary  pin,  or  in  a  small  drop  of  urine,  and  hundreds 
may  be  carried  on  the  leg  of  a  fly  (fig.  1).  A  person  suffering  from 
typhoid  fever  discharges  mjnriads  of  these  germs  in  the  stools  and 
urine.  Therefore,  the  excreta  from  typhoid  patients  should  be  re- 
garded as  highly  poisonous,  and  everything  which  may  become  soiled 
with  the  smallest  quantity  of  feces  or  urine  should  be  thoroughly 
disinfected  by  heat  or  chemicals. 

After  being  discharged  in  the  excreta  from  the  bodies  of  persons, 
typhoid  germs  gradually  die  out,  but  the  length  of  time  during  which 
they  will  survive  in  the  excreta  is  affected  by  a  number  of  conditions; 
in  some  instances  they  have  been  found  to  live  for  ovej  a  year  in 
the  contents  of  privies  and  privy  vaults  and  in  excreta  mixed  with 
earth.  Therefore,  excreta  which  have  been  passed  through  a  septic 
tank  or  which  have  been  stored  for 
months  m  a  privy  or  privy  vault 
should  not  be  regarded  as  being 
free  from  typhoid  germs. 

Persons  in  the  early  stages  of 
typhoid  fever,  before  becoming  ill 
enough  to  take  to  bed  (and  some  fio.  i. — a  fly  with  germs  (greatly  mag- 
time  perhaps  before  the  physician  ""^^"^^  ^^'^  **'  ^^^• 
is  called  in),  may  discharge  typhoid  germs  in  their  excreta.  Some 
persons  contract  infection  and  though  having  symptoms  of  the  dis- 
ease in  a  mild  form  ("  walking  cases  of  typhoid  fever  '')  never  be- 
come ill  enough  to  give  up  and  take  to  bed.  Other  persons  contract 
and  harbor  the  infection  for  a  few  days  or  weeks  without  showing 
any  symptoms  whatever  ("temporary  typhoid-bacillus  carriers"). 
In  many  instances  the  excreta  from  such  persons  are  as  heavily 
charged  with  typhoid  germs  as  are  those  from  persons  suffering 
with  the  severest  attacks  pf  the  disease.  Some  persons  recovered 
from  attacks  of  the  disease  continue  to  discharge  typhoid  germs  in 
their  stools  or  urine,  or  both,  for  weeks,  months,  or  even  years 
("chronic  typhoid-bacillus  carriers").  In  view  of  all  these  now 
thoroughly  established  facts,  it  is  evident  that  to  prevent  the  spread 
of  typhoid  infection  from  persons  it  is  necessary  to  dispose  properly 
of  tiie  excreta  from  all  persons  at  all  times.  This  can  be  done  by 
the  use  of  sanitary  privies. 

If  the  excreta  are  not  properly  disposed  of  it  is  readily  under- 
stood that  the  germs  may  be  carried  in  a  number  of  ways  to  the 
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water  or  food  supplies,  and  then  be  swallowed  by  and  cause  infec- 
tion in  persons.  They  may  be  carried  by  drainage  or  seepage  or 
tracked  on  the  feet  of  persons,  live  stock,  and  poultry  to  the  weU 
or  spring.  They  may  be  carried  directly  by  flies  from  the  excreta 
to  the  foods  in  the  kitchen  or  dining  room*  If  spread  about  the 
place  they  will  from  time  to  time  gdt  on  the  hands  of  persons,  and 
thence  into  the  water  or  foods. 

Some  of  the  ways  in  which  typhoid  germs  in  the  excreta  from 
infected  persons  may  be  conveyed  to  other  persons  are  shown  in  the 
following  diagram : 


Excreta  from  ... 


Diagram  of  modes  of  spread  of  typhoid  fever. 
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The  foregoing  diagram  shows  that  the  easiest  way  of  protecting 
against  typhoid  fever  is  to  dispose  of  the  excreta  in  such  a  manner 
that  the  germs  contained  therein  can  not  be  spread.  This  can  be 
done  by  using  sanitary  privies. 

Dysentery  and  diarrhea  ("siunmer  complaint''). — ^Dysentery  and 
similar  infections  can  be  prevented  in  the  same  way  as  typhoid  fever, 
as  their  method  of  spread  is  the  same. 

Tnbercnlosis. — Although  the  danger  of  spreading  tuberculosis  by 
spitting  must  be  constantly  held  in  mind,  it  is  important  to  remem- 
ber also  that  many  tubercle  bacilli  may  be  discharged  in  the  feces, 
because  persons  with  lung  tuberculosis  ("  consumption  ")  frequently 
swallow  their  sputum,  and  also  because  some  persons  have  tubercu- 
losis of  the  bowels.  The  spread  of  tuberculosis  by  soil  pollution  may 
be  prevented  by  using  sanitary  privies. 

PABASITIO  DISEASES. 

Among  the  diseases  caused  by  animal  parasites,  and  spread  by  soil 
pollution  from  man  to  man,  there  may  be  mentioned,  especially,  hook- 
worm disease,  Cochin-China  diarrhea,  eelworm  infection,  pinworm 
infection,  blood-fluke  infection,  amoebic  dysentery,  and  many  other 
diseases.  In  some  of  these  maladies  the  infection  is  spread  in  much 
the  same  way  as  is  that  of  typhoid  fever,  the  germs  being  swallowed ; 
in  others  the  infection  may  take  place  through  the  skin.  All  of  these 
diseases  can  be  prevented  by  using  sanitary  privies. 

463 


SANITABY  PBIVY.  11 

Hookworm  disease. — ^There  are  in  this  country  at  least  2,000,000 
cases  of  hookworm  disease.  The  parasites,  which  are  about  half  an 
indi  long,  attach  themselves  to  the  wall  of  tiie  bowels,  which  they 
wound,  and  frcxn  which  ihej  suck  blood. 

The  worms  lay  eggs  which  are  passed  in  the  stools  and  which 
escape  from  the  body  in  no  other  way.  If  the  ground  is  polluted  by 
the  human  excreta,  this  disease  spreads,  but  if  the  excreta  are  depos- 
ited in  a  sanitary  privy,  and  properly  disposed  of,  the  disease  can  be 
easily  prevented. 

Under  favorable  conditions,  from  these  eggs,  which  are  too  small  to 
be  seen  with  the  naked  eye,  hatch  out  within  a  few  hours  tiny  worms; 
these  worms  grow  and  shed  their  skin,  much  like  a  snake ;  when  about 
one  to  two  weeks  old,  but  still  only  about  one-fortieth  of  an  inch 
long  and  therefore  scarcely  visible  to  the  naked  eye,  they  may  be 
swallowed,  or  they  may  burrow  throu^  the  skin,  especially  of  bare- 
footed children,  and  cause  that  condition  known  as  ^'ground  itch," 
"  dew  itch,'*  "  dew  sores,"  "  toe  itch,"  etc.  Wherever  "  ground  itch  " 
exists,  it  is  proof  that  somewhere  in  that  locality  soil  pollution  has 
occurred,  because  there  is  a  privy  which  is  either  not  properly  built, 
or  not  properly  taken  care  of,  or  not  properly  used,  or  because  there 
is  no  privy  at  all. 

From  the  skin  these  tiny  worms  get  into  the  blood  and  graduaUy 
make  their  way  to  the  bowels,  where  they  grow  to  adult  worms,  and 
in  their  turn  lay  eggs. 

If  any  member  of  the  family  or  any  person  on  the  farm  is  pale, 
weak,  or  sickly,  and  has  had  "  ground  itch  "  within  10  years  past,  the 
family  physician  should  be  consulted  as  to  whether  the  trouble  is 
due  to  hookworms.  In  many  of  the  States  the  State  board  of  health 
will  either  make  or  have  made  a  microscopic  examination,  free  of 
charge,  to  determine  the  point  definitely. 

Although  hookworm  disease  may  have  serious  effects,  even  result- 
ing in  death,  it  can  be  easily  cured  at  a  slight  expense,  and  it  can  be 
entirely  eradicated  if  sanitary  privies  are  built  and  used. 

Cochin-China  diarrhea. — This  is  a  disease  which  is  spread  very  much 
in  the  same  way  as  hookworm  disease.  It  is  very  difficult  to  treat 
successfully,  but  it  can  be  absolutely  prevented  by  the  use  of  sanitary 
privies. 

Eelworm  infection. — ^The  eelworms  are  about  as  large  as  a  lead 
I)encil,  and  are  found  among  children.  Whenever  found  they  prove 
that  there  is  something  wrong  with  the  sanitary  conditions. 

Amoebic  dysentery. — ^This  is  a  very  serious  disease.  It  may  cause 
death,  but  its  spread  can  be  prevented  by  the  use  of  sanitary 
privies. 
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PABASITIC  DISEASES  SPBEAD  FBOM   MAN  TO   LIVE   STOCK  AND 

THEN  BACK  TO  MAN. 

At  least  two  kinds  of  tapeworms  are  spread  from  man  to  live  stock 
and  back  to  man  because  of  lack  of  sanitary  privies. 

Beef-measle  tapeworm. — This  tapeworm,  when  harbored  in  the  in- 
testine of  man,  lays  thousands  of  eggs,  which  are  discharged  in  the 
stools,  and  if  scattered  about  may  be  swallowed  by  cattle.  Here  they 
cause  "beef  measles,"  reducing  the  value  of  the  beef.  By  eating 
measly  beef  man  may  become  infected  with  this  tapeworm. 

Pork-measle  tapeworm. — The  eggs  of  this  tapeworm  are  passed  in 
the  stools  of  man  and  swallowed  by  swine,  in  which  they  cause 
"pork  measles."  By  eating  such  pork  man  may  become  infected 
with  tapeworms.  This  tapeworm  is  especially  dangerous,  because 
if  a  person  harbors  it  and  pollutes  the  soil  with  his  excreta  ccmtaining 
the  eggs,  these  eggs  may  be  swallowed  by  persons  and  cause  a  serious 
disease  known  as  "pork  measles"  in  man,  which  may  cause  blind- 
ness, insanity,  and  death. 

Both  of  these  tapeworm  infections  can  be  prevented  by  the  use 
of  sanitary  privies. 

HUMAN  EXCBEliENT  AS  A  BBEEDINO  PLACE  FOB  FUES. 

Flies  and  many  other  insects  feed  upon  and  breed  in  filth,  such 
as  manure  and  human  excrement.  Whenever  a  fly  is  seen  it  is  posi- 
tive proof  of  the  existence  of  some  filth  in  the  neighborhood.  It  is 
much  more  filthy  and  much  more  dangerous  to  have  flies  in  the 
kitchen  and  dining  room  than  to  have  bedbugs  in  the  bedroom. 

Flies  can  carry  various  disease  germs  to  man.  By  so  doing  they 
kill  thousands  of  people,  especially  babies,  every  year;  therefore  kill 
the  flies  and  save  the  babies. 

If  flies  have  access  to  human  excrement,  they  not  only  feed  upon  it, 
but  they  lay  their  eggs  in  it.  After  a  few  hours  the  egg  hatches  out 
a  maggot;  this  feeds  in  the  filth  for  several  (about  five)  days  and 
then  forms  a  pupa ;  after  about  five  days  the  adult  fly  comes  out  of 
the  pupal  case,  feeds  on  the  filth,  and  carries  disease  germs  from  the 
filth  to  the  house,  depositing  these  germs  on  the  foods.  Thus  flies 
carry  disease  to  people.  A  fly  drops  his  excrement  about  once  every 
4^  minutes  and  may  spread  germs  not  only  in  this  way,  but  also  with 
his  feet,  wings,  and  mouth  parts. 

Even  if  excrement  containing  fly  maggots  is  buried  under  as  much 
as  6  feet  of  sand,  the  maggots  can  crawl  to  the  surface,  bringing 
disease  germs  with  them. 

Thus  it  is  clear  that  if  flies  are  kept  away  from  human  excrement, 
not  only  will  they  decrease  in  numbers,  but  they  will  be  prevented 
from  spreading  certain  diseases,  such  as  typhoid  fever.  This  can 
be  done  by  the  use  of  sanitary  privies. 
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PBIVT  GOHDinONS  ON  SOKE  AMEBIGAN  FABHS. 

Tho  privy  on  the  American  farm  possibly  has  not  received  the  at- 
tention that  its  importance  deserves.  Some  American  farms  have  no 
privy  at  alL  This  means  that  some  farm  families  are  being  need- 
lessly exposed  to  sidmess  and  death.  It  means  that  these  families  are 
following  a  custom  which  not  only  needlessly  increases  sickness  and 
death,  but  which  decreases  the  value  and  productiveness  of  their 
farms.  The  warmer,  more  moist,  and  more  shaded  the  locality,  the 
greater  is  the  danger  resulting  from  lack  of  sanitary  privies. 

City  health  authorities  are  gradually  awakening  to  the  dangers 
connected  with  the  supplies  of  milk,  fresh  vegetables,  and  fresh  fruits 
from  insanitary  farms;  hence  not  only  from  the  standpoint  of  pre- 
serving the  health  of  persons  living  on  farms  and  increasing  the  pro- 
ductiveness of  the  farms,  but  also  from  the  standpoint  of  marketing 
farm  produce,  it  is  hnportant  for  farms  to  be  provided  with  sanitary 
privies, 

DIFFEBEirT  KINDS  OF  PSIVIES. 

The  popnlar  idea  of  the  purpose  of  a  privy. — To  the  popular  mind  a 
privy  (as  indicated  by  its  name)  is  a  structure  to  which  a  person 
may  retire  in  private  when  responding  to  the  daily  calls  of  nature. 
In  the  minds  of  most  persons  modesty  and  privacy  are  the  chief  con- 
siderations which  lead  to  the  construction  of  a  privy.  As  such 
privacy  may  be  secured  by  a  clump  of  bushes  or  a  grove  of  trees, 
some  persons  consider  a  privy  unnecessary. 

Modesty  and  privacy  are  laudable  objects,  but  all  must  agree  that 
they  are  of  infinitely  less  importance  than  the  great  object  of  saving 
human  life  by  preventing  the  spread  of  disease. 

The  essential  parts  of  a  privy. — ^A  privy  should  consist  of  two  chief 
parts,  namely:  First,  a  receptacle  for  the  excreta;  secondly,  a  room 
to  insure  privacy. 

The  essential  problems  in  constmcting  a  privy. — From  the  foregoing 
it  is  clear  that  the  two  great  problems  to  be  held  in  mind  in  con- 
structing a  privy  are:  First,  to  protect  the  receptacle  for  the  excreta 
in  such  a  way  that  the  germs  can  not  be  spread;  secondly,  to  con- 
struct the  entire  outhouse  in  such  a  way  that  persons  will  seek  to 
use  it  and  not  to  avoid  it — in  other  words,  not  only  must  it  insure 
privacy,  but  it  must  not  be  a  disagreeable  place  in  which  to  be  pri- 
vate. This  latter  point  is  especially  important  in  warm  climates, 
for  many  a  privy  is  so  disagreeable  in  warm  weather  that  people, 
especially  men,  very  frequently  avoid  it.  Still  another  point  must  be 
considered,  namely,  the  cost  of  construction  and  maintenance  must 
be  brought  within  the  purse  limits  of  the  poor  as  well  as  of  the  well- 
to-do  family. 
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The  kinds  of  privies  that  are  not  sanitary. — If  the  excreta  are  scat- 
tered broadcast,  the  infection  they  contain  is  also  scattered  far  and 
wide.  If  the  excreta  are  deposited  in  one  place,  the  infection  they 
contain  is  more  restricted.  Therefore,  any  kind  of  privy  is  better 
than  none.  From  a  faulty  privy,  however,  much  infection  may  be 
spread  in  various  ways,  as,  for  instance,  by  drainage  and  seepage, 
or  by  chickens,  swine,  and  dogs,  or  by  the  feet  of  persons,  or  by 
insects,  e^ecially  flies. 


Fia.  S. — An  Inaanltarf  privr,  open  In  back.     (Stiles,  1910.) 

Figure  2  represents  a  dangerous  type  of  privy.  On  a  systematic 
rating  it  should  not  be  marked  higher  than  10  on  a  scale  of  100,  there- 
fore it  is  90  per  cent  below  perfect.  The  protection  afforded  by  this 
privy  depends  in  great  measure  upon  the  frequency  with  which  the 
excrement  is  removed.  But  even  if  this  privy  is  cleaned  every  day, 
chickens,  hogs,  and  flies  have  access  to  the  fresh  ni^t  soil  for  a 
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number  of  hours,  and,  besides  that,  the  ground  under  and  around  the 
outhouse  becomes  polluted. 

Even  if  such  a  privy  is  provided  in  the  back  with  a  tightly  fit- 
ting trapdoor,  so  as  to  exclude  domesticated  animals  and  to  prevent 
the  toiled  paper  from  being  blown  about,  its  efficiency  is  increased  by 
only  about  15  points,  so  that  it  should  not  be  ranked  more  than  25  on 
a  scale  of  100.  Insects,  such  as  flies,  ants,  end  roaches,  still  have 
access  to  the  night  soil,  which  also  pollutes  the  ground  under  and 
around  the  privy. 

The  kinds  of  privies  that  are  sanitary. — ^A  sanitary  privy  must  meet 
the  following  requirements : 

(1)  The  excreta  must  not  touch  the  ground;  hence  some  kind  of 
water-tight  receptacle  (box,  pail,  tub,  barrel,  tank,  or  vault)  for  the 
excreta  must  be  used  under  the  seat. 

(2)  Domesticated  animals  must  not  have  access  to  the  night  soil; 
therefore  the  privy  should  have  a  triapdoor  in  the  back  to  exclude 
them. 

(3)  Flies  and  other  insects  must  not  have  access  to  the  excreta; 
therefore  the  entire  privy  must  be  made  rigidly  flyproof,  or  some 
substance  must  be  used  in  the  receptacle  to  protect  the  contents  from 
insects. 

Two  types  of  sanitary  privies  are  generally  recognized,  namely, 
the  so-called  "  dry  system  "  and  the  so-called  "  wet  system." 

THE  «  DBY  SYSTEM.'' 

In  the  "  dry-system  "  privies  dry  earth,  road  dust,  wood  ashes,  or 
lime  is  kept  in  the  privy,  and  is  scattered  on  the  excreta  every  time 
the  privy  is  used. 

The  dry  system,  if  properly  managed,  presents  the  following 
advantages : 

(1)  It  decreases  the  offensiveness  of  the  privy  contents. 

(2)  It  is  cheap. 

(3)  It  decreases  the  chance  of  spread  of  infection  by  insects. 

(4)  It  is  an  easy  system  to  manage. 

The  disadvantages  of  the  dry  system  are  the  following: 

(1)  It  is  very  difficult  to  make  a  dry  privy  rigidly  fly  proof,  hence 
flies  usually  do  have  more  or  less  access  to  the  excreta,  on  which 
they  feed,  and  on  which  they  lay  their  eggs. 

(2)  Its  efficiency  depends  upon  the  careful  and  faithful  coopera- 
tion of  all  persons  (including  children)  who  use  the  privy,  and 
experience  shows  that  such  cooperation  can  not  be  relied  upon. 

('3)  It  increases  the  amount  of  material  to  be  removed;  hence  it 
increases  the  labor  and  frequency  of  necessary  cleaning. 
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(4)  Experience  shows  that  it  is  exceptional  that  the  excrement  is 
properly  covered  with  dry  earth  or  lime;  hence  the  system  is  not 
so  efficient  as  is  popularly  supposed. 

(6)  Neither  dry  earth  nor  lime,  in  practical  usage,  can  be  relied 
upon  to  destroy  all  disease  germs  which  may  be  in  the  excreta ;  hence 
their  use  is  likely  to  give  rise  to  a  false  sense  of  security  in  the  public 
mind. 

(6)  If  the  dejecta  at  the  time  of  burial  contain  fly  grubs  these 
larv8B  may  crawl  through  the  earth  to  the  surface,  where  they  can 
complete  their  development  into  adult  flies  and  spread  infection 
from  the  buried  night  soil. 

Privies  of  the  "  dry  system  "  should  not  be  marked  more  than 
75  points  on  a  scale  of  100. 

Figures  6  and  7  (pages  22  and  23)  represent  an  outhouse  which 
may  be  used  as  a  dry  privy. 

THE  "WET  SYSTEM." 

In  the  "  wet-system  "  privies  some  fluid  is  used  in  the  receptacle 
either  (1)  to  disinfect  the  excreta,  or  (2)  to  act  as  an  insect  repel- 
lent, or  (3)  to  increase  the  destruction  of  disease  germs  in  the  ex- 
creta by  natural  fermentation.  Figures  6  and  7  represent  outhouses 
which  can  be  used  as  "  wet-system  "  privies. 

The  advantages  of  the  "wet  system,"  when  applied  to  outhouses 
shown  in  figures  6  and  7,  are : 

(1)  It  decreases  the  offensiveness  of  the  privy  contents. 

(2)  It  is  cheap. 

(3)  It  greatly  decreases  the  chances  of  spread  of  infection  by 
flies  because  they  can  not  breed  in  the  excreta ;  hence  rigid  fly  screen- 
ing is  not  so  necessary. 

(4)  It  kills  or  renders  harmless  a  considerable  proportion  of  cer- 
tain infections  contained  in  the  excreta. 

(5)  Its  efficiency  does  not  depend  upon  the  intelligence  or  coopera- 
tion of  all  persons  using  it. 

The  disadvantages  of  the  "wet  system,"  as  applied  to  outhouses 
shown  in  figures  6  and  7,  are: 

(1)  It  is  more  difficult  to  keep  clean  than  the  "dry  system,'"  be- 
cause of  the  danger  of  soiling  the  floor  when  the  receptacle  is  emptied. 

(2)  Unless  the  receptacle  is  very  deep  there  is  likely  to  be  more  or 
less  splashing. 

(3)  The  labor  and  frequency  of  cleaning  are  about  the  same  as  in 
the  case  of  the  "  dry  system." 

If  the  wet  system  is  used  it  is  best  to  fill  the  receptacle  about  one- 
fourth  full  of  water,  on  the  surface  of  which  a  cup  of  petroleum 
is  poured.    The  petroleum  acts  as  an  insect  repellent 
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Two  sets  of  receptacles  should  be  provided.  While  one  set  is  be- 
ing used  under  the  seat,  the  other  set  is  covered  and  permitted  to 
stand  so  as  to  lengthen  the  period  of  fermentation. 

THE  L.  R.  S.  PBIVY.* 

On  account  of  the  various  objections  raised  against  the  different 
styles  of  privies  now  in  use,  an  effort  has  been  made  to  construct  a 
device  which  will  decrease  the  disadvantages  and  at  the  same  time 
increase  the  advantages  connected  with  the  older  types  of  outhouses. 
The  results  ob- 
tained from  various 
experiments  have 
been  applied  to  an 
apparatus  known  as 
the  L.  R.  S.  privy 
(figs.  3,  4,  and  5). 

This  apparatus 
consists  of  the  fol- 
lowing parts : 

(i)  A  water-tight 
barrel  or  other  con- 
tainer to  receive  and 
liquefy  the  excreta. 

(2)  A  covered 
water-tight    barrel,  . 


V/if}^u.o. 


Fio.  3. — Improyed  L.  R.  S.  privy. 


can,  or  other  vessel 
to  receive  the  efflu- 
ent or  outflow. 
•  (3)  A  connecting 
pipe  about  2^  inches 
in  diameter,  about 
12  inches  long,  and 
provided  with  an  open  T  at  one  end,  both  openings  of  the  T  being 
covered  with  wire  screens. 

(4)  A  tight  box,  preferably  zinc  lined,.which  fits  tightly  on  the  ^op 
of  the  liquefying  barrel.  It  is  provided  with  an  opening  on  top  for 
the  seat,  which  has  an  automatically  closing  lid. 

(5)  An  antisplashing  device  consisting  of  a  small  board  placed 
horizontally  under  the  seat  about  an  inch  below  the  level  of  the 
transverse  connecting  pipe;  it  is  held  in  place  by  a  rod,  which  passes 
through  eyes  or  rings  fastened  to  the  box,  and  by  which  the  board  is 

^Lumsden,  Roberts,  and  Stiles:  Preliminary  note  on  a  simple  and  inexpensiye  ap- 
paratus for  use  in  safe  disposal  of  night  soil.  Public  Health  Reports,  1910,  Nov.  11, 
▼.  25  (45),  pp.  1619-1623,  fig.  1. 
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raised  and  lowered.  The  liquefyiog  tank  is  filled  with  water  up  to 
the  point  where  it  begins  to  trickle  into  the  effluent  tank. 

As  an  insect  repellent  a  thin  film  of  some  form  of  petroleum  ma; 
be  poured  on  the  surface  of  the  liquid  in  each  barrel. 

Practical  working  of  the  apparatns. — When  the  pri\'j  is  to  be  used, 
the  rod  is  pulled  up  so  that  the  antisplashing  board  rises  to  within 
about  1  inch  below  tlie  surface  of  the  water.    The  fecal  materiikt 


Fio.  4. — Inside  view  of  h.  R.  8.  privy. 

falls  into  the  water,  but  this  board  prevents  splashing,  and  thus 
overcomes  one  of  the  greatest  objections  thus  far  raised  to  the  wet 
system.  After  use,  the  person  sinks  the  antisplashing  board  by 
pushing  down  the  rod,  and  the  fecal  matter  then  floats  free  into  the 
water. 

Although  some  of  the  fecal  matter  floats,  it  is  protected  both  from 
fly  breeding  and  fly  feeding  in  the  following  ways:  First,  by  the 
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Automatically  closiiig  lid;    second,  by    the  water;    tiiird,  by   the 
film   of  oil;  and,  fourth,  by  having  the  apparatus  located  in  a 
screened  place,  which  should  be  done  for  additional  safety.    'Ibe 
film  of  oil  also  prevents  the  breeding  of  mosquitoes  in  the  barrel. 
Accordingly,  so  far  as  the  privy  as  a  breeding  or  feeding  place 
of  flies  and  mosquitoes  is  concerned,  the  model   in  questitm  com- 
pletely solves  the  problem. 
The  fecal  matwial  becomes 
fermented  in  the  water  and 
gradually  liquefies;   as   the 
excreta  settle,  the  level  of 
the  liquid  is  raised  and  the 
excess  flows  into  the  effluent 
tank,  wh»e  It  is  protected 
from   insects   by   the  cover 
and  by  a  film  of  oiL    Thia 
effluent  may  be  allowed  to 
collect  in  the  tank  until  it 
reaches  the  level  of  the  con- 
netting  pipe,  when  it  may  be 
safely  disposed  of  in  various 
ways  to  be  discussed  later. 

It  is  thus  seen  that  this 
device  appears  to  meet  the 
following  requirements: 

( 1 )  It  solves  the  fly  prob- 
lenj  and  the  mosquito  prob- 
lem, so  far  as  the  privy  is 
concerned. 

(2)'  It  liquefies  fecal  ma- 
terial and  reduces  its  vol- 
ume, so  that  it  may  be  safely 
disposed  of  more  easily  and 
cheaply  than  the  night  soil 
from  other  types  of  privies.  p,^  ^  _«^„  ,,^„  „, ,.  ^  g  p,,^ 

(3)  It  reduces  odor. 

(4)  It  reduces  the  labor  of  cleaning  the  privy  and  make-s  this 
work  less  disagreeable. 

(5)  It  is  of  simple  and  inexpensive  construction. 

This  device  has  been  in  constant  operation  in  one  of  the  work- 
rooms on  the  main  floor  of  the  Hygienic  Laboratory  at  Washington 
for  8  months  and  has  been  found  entirely  satisfactory.  From 
July  12,  1910,  to  April  1.  1911.  namely,  262  days,  it  has  been  used 
738  times,  giving  an  average  of  2J  defecations,  (with  urination)  per 
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day.  The  amount  of  overflow  (effluent)  from  the  liquefying  tank 
has  been  59  gallons.  The  liquefying  tank  itself  consists  of  an 
ordinary  water-tight  40-gallon  whisky  barrel,  and  it  has  not  been 
necessary  thus  far  either  to  add  water  or  to  empty  it. 

Tests  of  this  device  are  now  being  made  in  out-of-doors  privies  in 
order  to  determine  the  effect  upon  it  of  varying  conditions  of  tem- 
perature and  humidity.  Tests  are  also  being  made  to  bring  out 
whatever  objectionable  features  may  arise  in  connection  with  its 
general  use  and  to  determine  the  simplest  methods  of  managing  the 
device  so  that  any  family  will  have  no  difficulty  in  keeping  it  in 
proper  working  order. 

The  handle  of  the  antisplasher  should  come  up  through  the  seat 
board  at  the  side  of  the  hole.  By  this  arrangement  the  antisplasher 
can  be  raised  entirely  out  of  the  water  and  thus  used  to  sink  the 
toilet  paper  and  fecal  matter  if  too  much  floats  on  the  surface. 

As  an  effluent  tank,  various  receptacles  can  be  utilized.  If  an  iron 
pot  is  used,  place  on  stones  or  provide  with  legs  so  that  a  space  is  left 
under  it  to  permit  the  building  of  a  fire  as  the  effluent  can  be  easily 
and  cheaply  disinfected  by  heat. 

As  a  liquefying  tank  one  may  use  either  a  barrel  or  an  iron  tafik, 
or  a  box,  or  a  brick  vault,  or  a  concrete  vault.  Whatever  is  used 
for  this  purpose  must  be  strictly  water-tight.  Iron  or  concrete  will 
cost  more  than  wood,  but  on  account  of  greater  durability  will  be 
more  ecc«iomical  in  the  long  run. 

The  larger  the  family  the  larger  the  liquefying  tank  must  be."'  A 
40-gallon  barrel,  such  as  a  whisky  or  oil  barrel,  seems  sufficient  for  a 
family  of  3  adults.  For  a  larger  family,  the  capacity  should  be.  in- 
creased by  using  two  or  more  barrels  or  one  larger  receptacle,  in  the 
proportion  of  about  40  gallons  capacity  to  every  3  to  4  adults  in  the 
family. 

One  advantage  the  device  possesses  is  that  with  very  little  expense 
it  can  be  put  in  the  outhouses  already  in  use ;  in  fact,  it  can  be  placed 
in  any  of  the  outhouses  on  the  farm,  such  as  bam  or  woodshed,  and 
thus  save  the  expense  of  building  for  this  special  purpose.  Wher- 
ever put,  it  is  very  important  to  have  it  in  a  place  screened  against 
flies. 

From  the  out-of-door  experiments  thus  far  it  can  be  readily  fore- 
seen that  two  factors  come  into  consideration  which  have  not  been 
found  important  in  the  indoor  privy,  namely,  evaporation  and 
changes  of  temperature. 

In  cold  weather  the  fermentation  is  not  so  rapid  as  in  warm 
weather,  and  on  this  account  the  contents  of  the  liquefying  tank  may 
gradually  thicken. 
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The  evaporation  out  of  doors  will  vary  greatly  with  the  wind, 
humidity,  and  temperature  in  different  regions,  and  the  greater  the 
evaporation  the  thicker  the  material  in  the  liquefying  tank  becomes. 

Should  such  thickening  occur,  the  odor  will  increase,  and  it  will  be 
necessary  to  add  water  to  the  liquefying  tank.  In  order  to  prevent 
puch  thickening,  it  may  be  found  necessary  in  some  instances  to  add 
water  from  time  to  time.  Just  how  often  and  how  much  water  should 
be  added,  under  adverse  conditions,  has  not  yet  been  determined, 
but,  so  far  as  can  be  foreseen  at  present,  probably  a  bucketfull  (about 
2  gallons)  added  once  a  week  will  be  sufficient  for  a  single  barrel  used 
by  a  family  of  3  or  4  adults. 

Experiments  have  conclusively  demonstrated  that  the  principle 
of  the  L.  R.  S.  privy  is  good.  The  details  regarding  the  addition 
of  water  must  be  determined  experimentally  in  different  localities. 
Any  intelligent  farmer  should  be  able  to  determine  this  point  for  his 
own  locality.^ 

If  this  type  of  privy  is  managed  fairly  intelligently,  the  indica- 
tions are  that  the  liquefying  tank  will  rarely  need  cleaning,  probably 
not  oftener  than  once  in  several  years.  When  cleaning  does  become 
necessary,  this  can  be  done  in  several  ways:  The  barrel  may  be 
taken  out,  and  its  contents  burned ;  or  the  contents  may  be  pumped 
or  dipped  out,  and  burned;  or  a  considerable  amount  (several  bar- 
relfuls)  of  water  can  be  poured  gradually  into  the  liquefying  tank, 
and  the  sludge  thoroughly  stirred  until  it  runs  over  into  the  effluent 
tank. 

In  the  experimental  L.  R.  S.  privy  the  only  paper  used  has  been 
the  regular  toilet  paper.  This  has  liquefied  with  sufficient  prompt- 
ness. If  heavier  paper  (such  as  newspaper)  were  used,  this 
would  break  up  more  slowly,  and  allowance  for  it  might  have  to 
be  made  by  increasing  the  capacity  of  the  tank.  It  is  well  to  bear 
in  mind  that  the  ink  on  newspaper  is  likely  to  irritate  the  skin. 
Corncobs  and  similar  objects  would  certainly  interfere  materially 
with  the  successful  working  of  any  apparatus  of  this  kind. 

DIRECTIONS  FOE  BTJILDINO  A  SANITABY  PETTY. 

There  are  many  different  ways  that  a  privy  building  can  be  con- 
structed. The  tletails  of  construction  are  here  appended  for  only 
one  of  the  many  different  styles. 

In  order  to  put  the  construction  of  a  sanitary  privy  for  the  home 
within  the  carpentering  abilities  of  boys,  a  practical  carpenter  has 
been  requested  to  construct  models  to  conform  to  the  general  ideas 
expressed  in  this  article  and  to  furnish  estimates  of  the  amount  of 

1  It  shoold  be  onderstood  tiiat  the  L.  R.  S.  privy  is  described  simply  as  a  type,  and 
may  be  modified  to  suit  yarying  conditions. 
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lumber,  hardware,  and  wire  screening  required.  Drawings  of  these 
models  have  been  made  during  the  process  of  construction  (figs.  8, 
9)  and  in  completed  condition  (figs.  6,  7).  The  carpenter  was  re- 
quested to  hold  constantly  in  mind  two  points,  namely,  (1)  economy 
and  (2)  simplicdty  of  construction.     It  is  believed  that  any  11-year- 


Pio.  7.— Bear  and  Bide  t\tw  ot  a  ilngle-aeatPd  sanltarj  privy. 

old  school  boy  of  average  intelligence  and  mechanical  ingenuity 
can,  by  following  these  plans,  build  a  sanitary  privy  for  his  home 
at  an  expense  for  building  materials,  exclusive  of  receptacle,  of 
$5  to  $10,  according  to  locality.  It  is  further  believed  that  the 
plans  submitted  cover  the  essential  points  to  be  considered.    They 
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can  be  elaborated  to  suit  the  individual  tastes  of  perscms  who  prefer 
a  more  elegant  and  more  expensive  structure.  For  instance,  the 
roof  can  have  a  double  instead  of  a  single  slant,  and  can  be  shingled ; 
the  sides,  front,  and  back  can  be  clapboarded,  or  they  can  be  shin- 
gled. Instead  of  one  seat  (figs.  6,  7),  there  may  be  two,  three,  four, 
five,  or  six  seats,  according  to  need. 

A  SINGLE-SEATED  FBIVY. 

Nearly  all  privies  for  the  home  have  seats  for  two  persons,  but  a 
single-seated  privy  can  be  made  more  economically. 

Framework. — The  lumber  required  for  the  framework  of  the  out- 
house shown  in  figure  6  is  as  follows  (see  figs.  8,  9) : 

A,  two  pieces,  6  by  6  inches,  4  feet  long. 

B,  one  piece,  4  by  4  inches,  3  feet  10  inches  long. 
G,  two  pieces,  4  by  4  inches,  3  feet  4  inches  long. 

D,  two  pieces,  2  by  4  inches,  7  feet  9  inches  long. 

E,  two  pieces,  2  by  4  inches,  6  feet  7  inches  long^ 

F,  two  pieces,  2  by  4  inches,  6  feet  3  inches  long. 

G,  two  pieces,  2  by  4  inches,  5  feet  long. 

H,  one  piece,  2  by  4  inches,  3  f^t  10  inches  loag. 
I,  two  pieces,  2  by  4  inches,  3  feet  4  inches  long. 
J,  two  pieces,  2  by  4  inches,  3  inches  long. 

K,  two  pieces,  1  by  6  inches,  4  feet  7  inches  long.    The  ends  of  K  should  be 
trimmed  after  being  nailed  in  place. 
L,  two  pieces,  1  by  6  inches,  4  feet  long. 

First  lay  down  the  sills  marked  A,  and  join  them  with  the  joist 
marked  B ;  then  nail  in  position  the  two  joists  marked  C,  with  their 
ends  3  inches  from  the  outer  edge  of  A;  raise  the  comer  posts  (D 
and  F),  spiking  them  at  bottom  to  A  and  C,  and  joining  them  with 
L,  I2,  G,  and  K;  raise  doorposts  E,  fastening  th^n'at  J,  and  then 
spike  Ii  in  position ;  H  is  fastened  to  K. 

Sides. — Each  side  (fig.  7)  requires  four  boards  (a)  12  inches  wide 
by  1  inch  thick  and  8  feet  6  inches  long;  these  are  nailed  to  K,  L, 
and  A.  The  comer  boards  must  be  notched  at  G,  allowing  them  to 
pass  to  bottom  of  roof;  next  draw  a  slant  from  front  to  back  at 
G-G  on  the  outside  of  the  boards,  and  saw  the  four  side  boards  to 
correspond  with  this  slant. 

Back. — The  back  (fig.  7)  requires  two  boards  (6)  12  inches  wide 
by  1  inch  thick  and  6  feet  11  inches  long,  and  two  boards  (<?)  12  inches 
wide  by  1  inch  thick  and  6  feet  5  inches  long.  The  two  longest 
boards  (b)  are  nailed  next  to  tiie  sides;  the  shorter  boards  (c)  are 
sawed  in  two,  so  that  one  piece  (e^)  measures  4  feet  6  inches,  the 
other  {(^)  1  foot  11  inches;  the  longer  portion  (r*)  is  nailed  in 
position  above  the  seat;  the  shorter  portion  (c^)  is  later  utilized  in 
making  the  back  trapdoor. 
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Floor. — The  floor  (fig.  6)  requires  four  boards  (d)  which  (when 
cut  to  fit)  measure  1  inch  thick,  12  inches  wide,  and  3  feet  10  inches 
long. 


Fig.  9. — The  framework  (assembled)   for  a  single-seated  sanitary  privy.     (Stiles,  1910.) 

Front. — The  front  boards  may  next  be  nailed  on.    The  front  (fig. 
6)  requires  (besides  the  door)  two  boards  (e),  which  (when  cut  to 
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fit)  measure  1  inch  thick,  9  inches  wide,  and  8  feet  5  inches  long; 
these  are  nailed  next  to  the  sides. 

Boof. — The  roof  (fig.  7)  may  now  be  finished.  This  requires  five 
boards  (/)  measuring  (when  cut  to  fit)  1  inch  thick,  12  inches  wide, 
and  6  feet  long.  They  are  so  placed  that  they  extend  8  inches  beyond 
the  front.  The  joints  (cracks)  are  to  be  broken  (covered)  by  laths 
i  inch  thick,  3  inches  broad,  and  6  feet  long. 

Box. — The  front  of  the  box  (fig.  6)  requires  two  boards,  1  inch 
thick  and  3  feet  10  inches  long.  One  of  these  {g)  may  measure  12 
inches  wide,  and  the  other  (fi)  6  inches  wide.  These  are  nailed  in 
place,  so  that  the  back  of  the  boards  is  18  inches  from  the  inside  of  the 
back  boards.  The  seat  of  the  box  requires  two  boards,  1  inch  thick, 
3  feet  10  inches  long;  one  of  these  (i)  may  measure  12  inches  wide, 
the  other  (j)  7  inches  wide.  One  must  be  jogged  (cut  out)  to  fit 
around  the  back  corner  posts  (F).  An  oblong  hole,  10  inches  long 
and  7i  inches  wide,  is  cut  in  the  seat.  The  edge  should  be  smoothly 
rounded  or  beveled.  An  extra  (removable)  seat  for  children  may 
be  made  by  cutting  a  board  1  inch  thick,  15  inches  wide,  and  20  inches 
long;  in  this  seat  a  hole  is  cut,  measuring  7  inches  long  by  6  inches 
wide;  the  front  margin  of  this  hole  should  be  about  3  incjies  from 
the  front  edge  of  the  board.  To  prevent  warping,  a  cross  cleat  is 
nailed  on  top  near  or  at  each  end  of  the  board. 

A  cover  (k)  to  the  seat  should  measure  1  inch  thick  by  15  inches 
wide  by  20  inches  long;  it  is  cleated  on  top  near  the  ends  to  prevent 
warping;  it  is  hinged  in  back  to  a  strip  1  inch  thick,  3  inches  wide, 
and  20  inches  long,  which  is  fastened  to  the  seat.  Cleats  (m)  may 
also  be  nailed  on  the  seat  at  the  sides  of  the  cover.  On  the  inside 
of  the  back  board,  12  inches  above  the  seat,  there  should  be  nailed  a 
block  (Z),  2  inches  thick,  6  inches  long,  extending  forward  3^  inches; 
this  is  intended  to  prevent  the  cover  from  falling  backward  and  to 
make  it  fall  down  over  the  hole  when  the  occupant  arises. 

On  the  floor  of  the  box,  underneath  the  seat  (fig.  7),  two  or  three 
cleats  (n)  are  nailed  in  such  a  position  that  the  tub  will  always  be 
in  the  center;  the  position  of  these  cleats  depends  upon  the  size  of 
the  tub. 

Back  trapdoor. — ^In  making  the  back  of  the  privy  (fig.  7),  the  two 
center  boards  (c)  were  sawed  at  the  height  of  the  bottom  of  the  seat. 
The  small  portions  (c^)  sawed  off  (23  inches  long)  are  cleated  {o)  to- 
gether so  as  to  form  a  back  trapdoor  which  is  hinged  above;  a  bolt 
or  a  button  is  arranged  to  keep  the  door  closed. 

Front  door. — The  front  door  (fig.  6)  is  made  by  cleating  (p) 
together  three  boards  (q)  1  inch  thick,  10  inches  wide,  and  (when 
finished)  6  feet  7  inches  long;  it  is  best  to  use  three  cross  cleats  (p) 
(1  inch  thick,  6  inches  wide,  30  inches  long),  which  are  placed  on  the 
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inside.  The  door  is  hung  with  two  hinges  (6-indi  "  strap  "  hinges 
will  do) ,  which  are  placed  on  the  right  as  one  faces  the  privy,  so  that 
the  door  opens  from  the  left.  The  door  should  close  with  a  coil 
spring  (cost  about  10  cents)  or  with  a  rope  and  wei^t,  and  may 
fasten  on  the  inside  with  a  catch  or  a  cord.  Under  the  door  a  cross- 
piece  (r)  1  inch  thick,  4  inches  wide,  30  inches  long  (when  finished) 
may  be  nailed  to  the  joist.  Stops  (s)  may  be  placed  inside  the  door 
as  shown  in  figure  6.  These  should  be  1  inch  thick,  3  inches  wide, 
and  6  feet  6  inches  long,  and  should  be  jogged  (cut  out)  (t)  to  fit  the 
cross  cleats  (p)  on  the  door.  Close  over  the  top  of  the  door  place  a 
strip  1  inch  thick,  2  inches  wide,  30  inches  long,  nailed  to  I  (fig. 
9).  A  corresponding  piece  (-y)  is  placed  higher  up  directly  under 
the  roof,  nailed  to  G.  A  strap  or  door  pull  is  fastened  to  the  outside 
of  the  door. 

Ventilators. — There  should  be  5  ventilators  (w).  One  is  placed  at 
each  side  of  the  box,  directly  under  the  seat ;  it  measures  6  to  8  inches 
square.  Another  (12  inches  square)  is  placed  near  the  top  on  each 
side  of  the  privy.  A  fifth  (30  inches  long,  8^  inches  wide)  is  placed 
over  the  door,  between  G  and  I^  (figs.  6,  9).  The  ventilators  are 
made  of  15-mesh  copper  wire,  which  is  first  tacked  in  place  and  then 
protected  at  the  edge  with  the  same  kind  of  lath  that  is  used  on  the 
cracks  and  jointa 

If  the  L.  R.  S.  system  (p.  17)  is  used  and  the  barrel  or  tank  brought 
close  to  the  seat,  the  ventilators  at  the  sides  of  the  box  may  be  done 
away  with,  and  the  barrel  may  be  ventilated  by  a  pipe  (such  as  a 
joint  of  stove  pipe),  extending  through  the  seat  to  the  roof  or  through 
the  back  of  the  house ;  this  ventilator  should  be  screened. 

Lath. — Outside  cracks  (joints)  are  covered  with  lath  J  inch  thick 
by  3  inches  wide. 

Beceptacle. — For  a  receptacle,  saw  a  water-tight  barrel  to  fit  snugly 
under  the  seat;  or  purchase  a  can  or  tub,  as  deep  (17  inches)  as  the 
distance  from  the  under  surface  of  the  seat  to  the  floor.  If  it  is  not 
possible  to  obtain  a  tub,  barrel,  or  can  of  the  desired  size,  the  recep- 
tacle used  should  be  elevated  from  the  floor  by  blocks  or  boards  so 
that  it  fits'  snugly  under  the  seat.  A  galvanized  can  measuring  16 
inches  deep  and  16  inches  in  diameter  can  be  purchased  for  about  $1, 
or  even  less.  An  empty  candy  bucket  of  about  the  same  size  can  be 
purchased  for  about  10  cents. 

This  same  outhouse  may  be  used  for  the  L.  R.  S.  privy  (p.  17),  in 
which  case  it  is  not  necessary  to  extend  the  floor  under  the  seat; 
instead  of  doing  this,  a  hole  is  dug  deep  enough  to  receive  the  barrel 
or  vault;  or  if  preferred,  the  house  can  be  elevated  high  enough  to 
make  rocMn  for  the  barrel  (see  fig.  3). 
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Order  for  material. — The  carpenter  has  made  out  the  following 
order  for  lumber  (pine,  No.  1  grade)  and  hardware  to  be  used  in 
building  a  privy  such  as  is  shown  in  figure  6 : 

1  piece,  6  by  6  inches  by  8  feet  long,  24  square  feet 

1  piece,  4  by  4  inches  by  12  feet  long,  16  square  feet 

5  pieces,  2  by  4  inches  by  16  feet  Icmg,  54  square  feet 
8  pieces,  1  by  6  inches  by  16  feet  long,  24  square  f^et 

2  pieces,  1  by  9  inches  by  9  feet  long,  14  square  feet 

3  pieces,  1  by  10  inches  by  7  feet  long,  18  square  feet 
15  pieces^  1  by  12  inches  by  12  feet  long,  180  square  feet 
12  pieces,  i  by  3  inches  by  16  feet  long,  48  square  feet 

2  pounds  of  20-penny  spikes. 

6  pounds  of  10-penny  nails. 
2  pounds  of  6-penny  naUs. 

7  feet  screen,  16-mesh,  copper,  12  inches  wide. 

4  liinges,  6-lnch  "  strap,"  for  front  and  baclc  doors. 

2  hinges,  6-inch  T»  or  3-inch  "  butts,"  for  cover. 
1  coil  spring  for  front  door. 

According  to  the  carpenter's  estimate  these  materials  will  cost 
from  $6  to  $10,  according  to  locality. 

There  is  some  variation  in  the  size  of  lumber,  as  the  pieces  are  not 
absolutely  uniform.  The  sizes  given  in  the  lumber  order  represent 
the  standard  sizes  which  should  be  ordered,  but  the  purchaser  need 
not  expect  to  find  that  the  pieces  delivered  correspond  with  mathe- 
matical exactness  to  the  sizes  called  for.  On  this  account  the  pieces 
must  be  measured  and  cut  to  measure  as  they  are  put  together. 

ESTIMATE  OF  MATEBIAL  FOB  SCHOOL  OE  CHVECH  FSIVY. 

TTie  following  estimate  of  building  materials  has  been  made,  by 
a  carpenter,  for  the  construction  of  a  six-seated  school  or  church 
privy.  The  estimated  cost  of  these  materials  is  $25  to  $50,  accord- 
ing to  locality ;  this  does  not  include  the  pails  or  barrels : 

8  pieces,  6  by  6  inches  by  20  feet,  180  square  feet 
1  piece,  6  by  6  inches  by  8  feet,  24  square  feet 
Scantling,  2  by  4  inches,  165  square  feet. 
Boards,  1  by  12  inches,  600  square  feet 
Boards,  1  by  10  inches,  1S5  square  feet 
Boards,  1  by  8  inches,  100  square  feet. 
Boards,  1  by  6  inches,  80  square  feet 

Boards,  i  by  3  inches,  100  square  feet 

Flooring,  80  square  feet 

40  feet  15-mesh  copper  wire  screen,  12  inches  wide. 

12  pairs  of  hinges,  6-inch  **  strap." 

6  pairs  of  hinges,  6-inch  T. 

3  pounds  of  20-penny  spilses. 
15  pounds  of  lO-penny  nails. 
8  pounds  of  6-penny  nails. 

6  coil  springs  for  front  doors. 
6  knobs  or  latches. 
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HOW  TO  KEEP  A  PBIVY  SANITAEY. 

It  is  necessary  not  only  to  build  a  privy  properly  but  also  to  keep 
it  in  proper  condition.  This  involves  cleaning  out  and  disposing 
of  the  excreta  in  such  a  way  as  to  prevent  all  possibility  of  the  spread 
of  disease  germs  from  the  material.  The  disagreeable  labor  involved 
varies  according  to  the  kind  of  privy  in  use,  but  is  less  with  the 
L.  R.  S.  privy  tham  with  the  other  types. 

Wrong  ways  of  disposing  of  night  soil. — (1)  The  point  can  not  be 
emphasized  too  strongly  that  the  use  of  fresh  night  soil  as  fertilizer 
endangers  the  health  and  life  not  only  of  every  person  on  the  farm 
itself,  but  of  all  people  who  handle  or  who  consume  the  fresh  vege- 
tables and  fresh  milk  from  such  a  farm.  The  custom  is  forbidden  by 
law  in  some  States. 

(2)  If  the  fresh  night  soil  is  simply  buried,  germs  of  disease  may 
later  be  brought  to  the  surface,  and  thus  infection  may  be  spread. 
Further,  the  popular  idea  that  all  the  fly  grubs  in  the  night  soil  are 
killed  by  burial  is  not  correct,  for  these  grubs  can  crawl  up  through 
irs  much  as  6  feet  of  sand,  reach  the  surface,  develop  into  flies,  and 
carry  filth  and  disease  germs  to  the  food.  Further,  also,  if  the  fresh 
night  soil  is  buried,  it  may  infect  the  water  supply  (springs,  wells, 
etc.),  and  thus  spread  disease.  Widespread  as  is  the  custom  of  bury- 
ing fresh  excreta,  it  is  a  custom  which  in  the  light  of  present-day 
knowledge  must  be  viewed  as  being  far  from  safe,  although'  when 
done  with  great  care  it  does  decrease  the  dapngers  to  some  extent. 

(3) Mixing  night  soil  with  manure  is  especially  dangerous,  and  feed- 
ing it  to  chickens  and  hogs  is  both  filthy  and  dangerous. 

(4)  To  leave  the  night  soil  on  the  ground  near  the  privy  is  de- 
liberately to  expose  the  family  and  neighbors  to  sickness. 

(5)  In  some  instances  farmers  collect  the  fresh  night  soil  from 
towns  and  villages,  and  haul  it  to  their  farms,  under  the  impression 
that  if  it  is  promptly  plowed  under  it  will  enrich  the  land  and  no 
harm  can  result.  Farmers  should  thoroughly  understand  that  the 
following  of  such  a  practice  is  attended  with  great  danger,  as  typhoid 
fever,  hookworm  disease,  and  other  infections  may  thereby  be  intro- 
duced from  the  town  to  a  healthful  farm. 

(6)  In  some  instances,  the  privy  is  built  over  a  creek,  or  the  fresh 
excreta  are  thrown  into  a  stream  or  lake.  Such  practices  may  en- 
danger the  lives  of  persons  living  downstream. 

The  right  way  to  dispose  of  night  soil. — Since  it  is  not  known,  at  any 
given  time,  which  members  of  a  community  harbor  disease  germs  in 
their  intestines,  the  invariable  rule  should  be  adopted  to  consider  all 
fresh  night  soil  as  a  virulent  poison  and  to  dispose  of  it  accordingly. 

The  anly  safe  way  of  disposing  of  fresh  night  soil  from  the  style 
of  privy  shown  in  figures  6  and  7  is  to  bum  it  or  disinfect  it  by  means 
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of  heaL  Any  other  method,  such  as  burial  or  any  practicable  treat- 
ment with  chemical  disinfectants  (lime,  etc.),  although  lessening  the 
danger  to  some  extent,  still  carries  with  it  risks  involving  human  life. 

If  the  wet  method  (p.  16)  be  used  in  the  style  of  privy  shown  in 
figures  6  and  7,  the  excreta  had  best  be  heated  to  212°  F.,  after  which 
the  material  may  safely  be  used  as  fertilizer.  A  second  method  is  to 
permit  the  filth  to  ferment  in  water  in  covered  tubs  or  barrels  for  not 
less  than  a  week  after  removal  from  the  privy ;  then  pour  in  a  disin- 
fectant (such  as  diloride  of  lime,  one- fourth  pound  to  the  gallon  of 
excreta) ;  the  material  should  then  be  buried.  This  second  method 
greatly  reduces  but  does  not  entirely  remove  the  danger  of  the  spread 
of  disease. 

E fluent  {overflow)  from  the  L.  R.  S.  privy. — From  what  has  been 
said  above,  it  is  clear  that  the  proper  disposal  of  night  soil  always 
involves  some  labor  and  trouble,  but  it  is  important  constantly  to 
hold  in  mind  the  truth  that  the  results  obtained,  in  better  health, 
smaller  doctors'  bills,  and  the  saving  of  human  life,  more  than  justify 
the  efforts  expended. 

The  L.  R.  S.  privy  reduces  the  volume  of  the  excreta  and  converts 
the  material  into  an  easily  manageable  fluid,  so  that  the  disposal  of 
night  soil  from  this  type  of  privy  is  much  simplified.  The  methods 
of  disposal  which  come  into  consideration  are  the  following: 

(1)  Heat:  If  a  suitable  (metallic)  vessel  is  provided  to  receive  the 
effluent,  a  fire  may  be  built  under  the  vessel  and  the  effluent  heated 
to  212°  F.  Or  if  a  wooden  or  concrete  effluent  tank  is  used,  the 
effluent  may  be  transferred  to  some  other  vessel  for  heating. 

After  such  treatment  the  fluid  may  be  safely  used  for  fertilizer 
under  any  conditions. 

Heat  disinfection  is  the  only  measure  which  can  to-day  be  recom- 
mended unreservedly, 

(2)  Burial:  Burial  will  unquestionably  decrease  the  danger  of 
spreading  infection,  but  in  the  present  state  of  knowledge  this  method 
of  disposal  can  not  be  relied  upon  as  safe.  If  burial  of  the  effluent 
is  practiced,  the  fluid  should  be  disposed  of  not  less  than  300  feet 
from  and  downhiU  from  any  neighboring  water  supply  and  not  less 
than  2  feet  underground,  and  then  only  provided  the  soil  itself  is  a 
good  filter.  Burial  in  a  limestcme  region  may  contaminate  water 
supplies  miles  away. 

(3)  Chemical  disinfection:  Chemical  disinfectants,  such  as  chlo- 
rinated lime  and  certain  coal-tar  derivatives,  have  the  great  advantage 
of  cheapness  and  can  be  relied  upon  to  destroy  the  disease-causing 
bacteria  in  the  night  soil.  The  knowledge  regarding  the  action  of 
chemical  disinfectants  upon  the  eggs  and  spores  of  the  various  animal 
parasites  is  at  present  very  rudimentary,  but,  so  far  as  results  are 
known,  their  practicable  use  does  not  seem  to  be  so  efficient  in  the 
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destruction  of  tlie  animal  parasites  as  of  the  bacteria.  Therefore, 
pending  further  investigations,  the  use  of  chemically  treated  excre- 
ment as  fertilizer  should  not  be  regarded  as  unqualifiedly  safe. 

(4)  Chemical  disinfection,  with  subsequent  burial:  Inasmuch  as 
chemical  disinfection  can  be  relied  upon  to  destroy  the  disease-pro- 
ducing bacteria  in  night  soil,  and  inasmuch  as  burial  greatly  reduces 
the  danger  from  animal  parasites,  a  suitable  combination  of  the  two 
methods  (chemical  disinfection  and  burial)  can  be  used  with  reason- 
able safety. 

(5)  Sewers:  In  partially  sewered  towns  the  effluent  from  these 
privies  may  be  emptied  into  the  sewers.  If  conditions  are  such  that 
the  addition  of  this  material  to  the  sewage  is  dangerous,  then  tiie 
entire  sewer  system  needs  correction. 

THE  PBIVY  AT  THE  COTINTET  SCHOOL  AND  CHVBCH. 

Although  a  farmer  may  prevent  soil  pollution  on  his  own  farm  by 
the  use  of  sanitary  privies,  his  children  may  be  exposed  to  the  dan- 
gers of  soil  pollution  at  the  schools  which  they  attend,  and  his  entire 
family  may  be  so  exposed  even  when  they  attend  church,  unless  the 
schools  and  churches  are  provided  with  sanitary  privies.  In  fact, 
schools  and  churches  not  provided  with  such  outhouses  necessarily 
form  distributing  centers  from  which  certain  diseases  spread  to  clean 
farms. 

CIVIC  BESPOHSIBILnT  IN  BESPECT  TO  PBIVIES. 

Lack  of  sanitary  privies  on  neighboring  farms  may  be  responsible 
for  cases  of  typhoid  fever,  hookworm  disease,  and  other  infections 
on  farms  which  are  provided  with  sanitary  privies,  because  disease 
germs  may  be  carried  for  considerable  distances  by  flies,  by  animals, 
by  feet  of  persons,  by  wagon  wheels,  or  by  drainage  from  one  farm 
to  another. 

In  view  of  these  well-established  facts  it  is  evident  that  among  the 
highest  duties  that  rest  upon  a  farmer,  as  a  father  and  citizen,  is  not 
only  to  have  a  sanitary  privy  on  his  farm,  but  to  insist  that  the 
pollution  of  soil  with  human  excreta  be  prevented  throughout  the 
entire  neighborhood  by  the  use  of  sanitary  privies. 

In  the  United  States  about  400,000  persons  suflFer  from  and  about 
35,000  die  from  typhoid  each  year;  over  2,000,000  persons  have  hook- 
worm disease.  Thousands  of  these  deaths  and  many  thousands  of 
these  cases  of  disease  might  be  prevented  by  the  simple  use  of  sani- 
tary privies.  A  compulsory  sanitary  privy  law  or  ordinance  should 
therefore  be  enacted  and  be  strictly  enforced  in  every  locality  not 
provided  with  a  properly  maintained  sewer  system. 

463 

O 


lanied  Angiut  SI,  ini. 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 


FARMERS'  BULLETIN  464. 


THE  ERADICATION  OF  QUACK-GRASS. 


J.    S.    CAXES, 

Aiiistanl  Agriculturist,  Office  of  Farm  Management, 
Bureau  of  Ptani  Industiy. 


WASHINGTON: 
GOVERNMENT  PRINTING  OPFICE. 


LETTER  OE  TRANSMITTAL. 


U.  8.  Department  of  Agriculture, 
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be  published  as  a  Farmers'  Bulletin. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Ag?iculture. 

464 

2 


CONTENTS. 


Page. 
Introduction : 5 

Tbe  underground  stems  of  quack-grass 5 

Types  of  quack-grass  land 6 

Midsummer  the  best  season  to  begin  eradication 8 

How  to  kill  quack-grass 9 


ILLUSTRATfONS. 


Page. 

Pio.  1.  Cross  section  of  cultivated  land,  sliowlng  quack-grass  rootstocks 

scattered  through  the  soil  to  a  depth  of  7  Inches 6 

2.  Cross  section  of  quack-grass  meadowland,  showing  rootstocks  con- 

fined to  the  first  3  inches  below  the  surface 7 

3.  Cross  section  of  old  pasture  sod,  showing  quack-grass  rootstocks 

confined  mainly  to  the  first  2  inches  below  the  surface 8 

4.  Scotch-bottom  plow  uFed  in  turning  quack-grass  sod 9 

5.  Meadowland  sod  as  it  appeared  in  the  fall,  after  having  been 

plowed  shallow  following  haying  in  July  and  then  disked  at 
intervals  of  10  days  for  the  remainder  of  the  summer 10 

6.  Meadowland  sod  as  it  appeared  in  the  fall,  after  having  been 

disked  following  haying  in  July 10 

464 

10l5ltt'^ll  8 


B.  P.  I.— 687. 


THE  ERADICATION  OF  QUACK-GRASS. 


DTTEODirCTIOH. 

While  the  studies  outlined  in  this  bulletin  have  been  made  on  ordi- 
nary quack-grass  or  witch-grass  {Agropyron  repens),  prevalent  in 
the  North-Central  and  Northeastern  States,  other  observations  not 
presented  in  this  paper  lead  us  to  believe  that  the  same  principles 
here  laid  down  apply  equally  well  to  all  rootstock-producing  species 
of  this  same  genus,  embracing  a  large  number  of  closely  allied  grasses 
found  in. the  Rocky  Mountains  and  the  Pacific  States. 

THE  VNDEBOBOinn)  STEMS  OF  QVACE-OAASS. 

The  underground  stems  are  the  seat  of  the  remarkable  vitality  of 
quack-grass;  therefore,  for  a  full  understanding  of  this  subject  the 
plant  in  its  relations  to  the  underground  stems  will-  first  be  briefly 
considered.  These  stems  are  often  called  roots.  They  are  not  roots 
in  the  true  sense  of  the  word,  but  rootstocks,  that  is,  underground 
stems.  The  distinction  between  rootstocks  and  roots  is  that  root- 
stocks  have  buds  on  them  as  stems  do,  while  roots  do  not.  Another 
very  important  distinction  is  that  rootstocks  do  not  absorb  material 
from  the  ground,  while  roots  do.  The  rootstocks  are  dependent  for 
their  growth  upon  the  material  absorbed  by  the  roots  and  elabo- 
rated in  the  leaves  in  combination  with  the  material  which  the  leaves 
draw  from  the  air.  This  material  elaborated  in  the  leaves  then  goes 
down  to  form  the  underground  stems,  or  rootstocks.  The  plant  is 
simply  storing  up  material  to  draw  on  next  year. 

As  the  material  for  the  growth  of  rootstocks  comes  from  the  leaves, 
the  amount  of  leaf  growth  which  the  plant  produces  in  any  one  sea- 
son is  largely  a  measure  of  the  amount  of  rootstock  growth.  So,  by 
limiting  the  development  of  top  in  any  way  the  number  of  under- 
ground stems  produced  is  thereby  limited.  If  little  or  no  top  is 
allowed  to  grow  very  little  rootstock  will  be  developed.  Just  as  we 
would  expect  a  small  crop  of  potatoes  if  we  were  to  keep  the  top  of 
the  potato  plant  cut  back  close  to  the  earth,  so  should  we  expect  a 
minimum  of  rootstock  growth  to  be  produced  by  the  quack-grass 
plant  if  its  top  is  kept  closely  cut.  By  actual  observations  this  is 
foimd  to  be  true. 
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6  THE  EBADICATION   OF  QUACE-OBASS. 

There  are  three  types  of  managemeiit  of  quack-grass  land  that 
bring  about  three  widely  different  conditions  in  the  vitality  of  the 
plant.    The  three  resulting  types  of  quack-grass  land  are  given  below. 

TYPES  OF  aVACE^KASS  LAHD. 

(1)  A  cultivated  field  infested  with  qnack-gran.  {Fig.  1.) — The 
deepest  and  most  vigorous  rootstock  development  of  quack-grass  is 
found  in  cultivated  Belds.  There  are  several  factors  which  cause 
this.    The  principal  one  is  probably  deep  preparation  of  the  land. 


WHien  the  plant  is  left  undisturbed  the  rootstocks  have  a  tendency  to 
get  nearer  the  surface  every  year.  (Figs.  2  and  3.)  Deep  plowing 
puts  the  stem  back  to  the  bottom  of  tlie  furrow,  and  a  mass  of  tangled 
growth  is  tlien  sent  out  toward  the  surface,  a  large  part  of  the  vitality 
of  the  buried  stems  going  into  new  stems  reaching  toward  the  sur- 
face. This  new  growth  lives  until  the  next  year.  ^Mien  the  stems 
are  buried  deeply  to  begin  with  and  cultivation  is  not  kept  up  long 
enough  to  kill  out  the  grass  (and  it  usually  is  not  on  this  type  of 
laDd),  the  plant  takes  on  a  new  lease  of  life  after  cultivation  stops, 
the  loose  deep  soil  furnishing  an  ideal  place  in  which  to  grow.    As  a 
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consequence,  the  plant  becomes  firmly  established  and  is  well  able  to 
stand  the  next  year's  battle. 

<2)  Meadowlands.  (Fig.  2.)— If  the  meadow  has  been  down  for 
several  years,  and  especially  if  two  cuttings  of  hay  a  year  have  been 
secured,  the  rootstock  development  is  found  to  be  about  half  the  ex- 
tent and  depth  of  that  found  in  cultivated  land. 

(3)  Paatnre  landi.  (Fig:.  3.) — The  smallest  rootstock  development 
is  found  in  closely  grazed  pasture  lands.  Here  the  underground 
growth  of  quack-grass  finally  becomes  a  few  mere  shreds  of  root- 
stocks,  and  these  are  very  near  the  surface. 


J   rootBlocta   confloed  t 


After  completing  the  studies,  as  heretofore  outlined,  of  the  root- 
stock  habits  of  quack-grass  under  different  field  conditions,  experi- 
mental work  was  undertaken  looking  to  the  discovery  of  a  practical 
method  for  the  control  of  this  pest.  That  quack-grass  can  be  de- 
stroyed by  persistent  clean  cultivation  is  well  recognized;  that  the 
grass  in  its  worst  form  {where  infesting  a  cultivated  field)  can 
be  killed  in  one  season  and  a  crop  produced  simultaneously  has  been 
demonstrated.'  The  chances  of  a  farmer,  however  enthusiastic  he 
may  be  at  the  beginning  of  such  an  undertakin_g,  carrying  work  of 
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this  kind  through  to  a  successful  conclusion  are  very  prohlematicaL 
Sach  work  requires  conEdderable  labor  of  a  more  or  less  careful, 
painstaking  nature  at  a  very  busy  season  of  the  year.  The  early 
growing  season  is  a  period  of  many  interests,  and  generally  as  so<hi  as 
the  farmer  finds  that  the  quack-grass  is  fairly  well  under  control 
he  immediately  centers  his  interest  on  some  other  seemingly  more 
important  line  of  farm  work.  The  result  is  that  the  pest  soon  gets 
another  good  start,  and  the  crop  by  this  time  has  advanced  so  far 
toward  maturity  that  strenuous  cultivation  would  be  detrimental  to 
the  yield.  Consequently,  the  remainder  of  the  work  is  taken  out  in 
good  intentions  for  the  next  year. 


no.  3. — Cross  SMtlon  at  old  psatur«  sod,  Hbowlog  queck-gcssB  rootstocka  coDBaed  malnlf 
to  the  Drat  2  Inches  below  the  surface. 

JdDSUimEB  THE  BEST  SEASON  TO  BEODT  EBASICATIOK. 

Bearing  these  facts  in  mind  our  investigations  have  naturally 
centered  on  methods  that  could  be  used  during  the  periods  when 
other  farm  work  is  not  very  pressing.  In  midsummer,  immediately 
after  haying,  there  is  usually  a  period  of  more  or  less  relaxation  from 
general  farm  work.  This  is  a  season  of  the  year  also  when  rootstock 
grasses  seem  to  be  at  their  lowest  state  of  vitality.  The  hay  crop 
too  has  been  secured  from  the  sod  land  and  nothing  more  is  to  be 
produced  the  current  season  on  these  lands;  therefore,  no  crop  is 
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lost.  If  the  work  is  begun  on  pasture  lands,  at  least  a  half  season  of 
pasturage  has  been  obtained.  It  is  only  on  sod  and  pasture  lands 
that  it  seems  to  be  advisable  to  attempt  to  destroy  quack-grass  by 
the  method  here  outlined,  as  was  pointed  out  in  the  discussion  of  the 
root -stock  habits  of  the  grass  under  varying  field  conditions. 

HOW  TO  KILL  QUACK-ORASS. 

The  process  of  killing  quack-grass  on  sod  or  pasture  lands,  begin- 
ning in  midsummer,  is  a  very  simple  one. 

The  first  step  is  to  plow  the  sod,  cutting  just  under  the  turf,  which 
is  usually  about  3  inches  deep.  To  thoroughly  turn  over  a  stiff 
quack-grass  sod  as  shallow  as  3  inches  it  is  advisable  to  use  a  special 
type  of  plow  (Scotch  bottom)  having  a  vcrj^  long,  gradually  slop- 
ing moldboard.  (Fig.  4.)  It  has  been  found  that  with  this  type  of 
plow  the  sod  can  be  turned  very  shallow.  The  next  step  is  to  go  in  a 
week  or  ten  days  later  with  a  disk  harrow  and  thoroughly  disk  the 


Fi«.  4. — A  Scotch -bottom  plow  used  In  tumlDg  quack-grass  sod. 

sod.  Repeat  this  treatment  every  ten  days  or  two  weeks  until  fall, 
when  the  quack-grass  will  be  completely  killed  out. 

It  sometimes  happens  that  with  certain  kinds  of  soil  during  drier 
periods  in  the  summer  the  ground  becomes  too  hard  to  plow.  With 
the  type  of  plow  suggested,  however,  it  has  been  found  that  very 
hard  and  dry  sods  can  be  turned.  In  case  it  is  not  possible  to  turn 
the  sod  on  account  of  dry  weather,  the  treatment  can  be  given  with 
the  disk  harrow  alone.  We  have  been  able  to  thoroughly  kill  the 
grass  with  either  the  disk  or  the  combination  of  plow  and  disk  treat- 
ment. Where  plowing  is  possible,  however,  it  is  usually  cheaper  to 
kill  the  grass  with  plow  and  disk  than  with  the  disk  alone.     (Fig.  5.) 

If  the  disk  alone  is  to  be  used,  it  should  be  set  practically  straight, 
well  weighted  with  bags  of  dirt,  and  the  field  gone  over  three  or 
four  times.  The  first  two  cuttings  should  be  at  right  angles  and  the 
other  cuttings  diagonally  across.  The  sod  in  this  way  is  divided 
into  small  blocks.  Then  the  disk  is  set  at  an  angle,  when  it  will  be 
found  that  the  first  2  or  3  inches  of  the  sod,  which  contain  prac- 
tically all  of  the  quack-grass  roots,  can  be  cut  loose  from  the  soil 
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after  baling  been  d 
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below.  The  exposure  to  the  sun  and  the  breaking  loose  from  the 
lower  soil  soon  kill  out  the  quack-grass.  (Fig.  6.)  This  ground 
should  be  gone  over  at  intervals  of  ten  days  or  two  weeks  through- 
out the  remainder  of  the  season. 

The  following  spring  the  infested  land,  on  which  the  grass  has 
been  killed  either  by  the  disking  method  or  by  the  combination  of 
plowing  and  disking,  should  be  plowed  to  a  good  depth  in  order  to 
bury  the  mass  of  dead  roots  thoroughly.  This  will  facilitate  the 
cultivation  of  the  spring  crop.*  If  the  work  has  been  carefully  done 
the  quack-grass  will  not  show  up  at  all  in  the  spring  crop. 

Both  these  methods  have  been  thoroughly  tested  on  the  farm  of 
Mr.  C.  W.  Locke,  of  Turner,  Me.  Figure  6  shows  a  view  of  disked 
land  on  this  farm  and  figure  5  an  area  that  has  been  both  plowed  and 
diskttd.  The  photographs  from  which  these  illustrations  were  made 
were  taken  in  October,  1910.  Quack-grass  was  thoroughly  killed  in 
both  cases  at  that  time. 

A  test  of  the  method  of  plowing  after  haying,  followed  by  disking 
until  faU,  has  been  made  on  the  farm  of  Mr.  Carl  S.  Kinney,  Mas- 
sena  Center,  St.  Lawrence  Co.,  N.  Y.  The  sod,  which  has  been 
down  for  several  years,  was  plowed  shallow  in  July  and  disked  at 
intervals  of  ten  days  or  two  weeks  until  fall.  The  following  spring 
it  was  cross-plowed,  harrowed,  and  planted  to  com.  The  com  re- 
ceived three  cultivations  but  no  hoeings.  When  examined  in  the 
midsunmier  following,  not  a  sprig  of  quack-grass  could  be  found. 


lA  list  giving  the  titles  of  all  Farmers'  Bulletins  available  for  distribution 
will  be  sent  free  upon  application  to  a  "Member  of  Congress  or  the  Secretary  of 
Agriculture.] 
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Experiment  Station  Work  is  a  snbserieB  of  brief  popular  bulletins  compiled 
from  the  published  reports  of  the  agricultural  experiment  stations  and  kindred 
institutions  in  this  and  other  countries.  The  chief  object  of  these  publications 
is  to  disseminate  throughout  the  country  information  regarding  experiments 
at  the  different  experiment  stations,  and  thus  to  acquaint  farmers  in  a  general 
way  with  the  progress  of  agricultural  investigation  on  its  practical  sida  The 
results  herein  reported  should  for  the  most  part  be  regarded  as  tentative  and 
suggestive  rather  than  conclusive.  Further  experiments  may  modify  them,  and 
experi^ice  alone  can  show  how  far  they  will  be  useful  in  actual  practice.  The 
work  of  the  stations  must  not  l>e  depended  upon  to  produce  **  rules  for  farm- 
ing." How  to  apply  the  results  of  experim^its  to  his  own  conditions  will  ever 
rem:iin  the  problem  of  the  individual  farmer. — ^A.  C.  Tbue,  Director,  Office  of 
Experim^it  Stations. 
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COST  OF  AVAILABLE  ITITBOOEN.' 

E.  B.  Voorhees  shows  in  a  bulletin  of  the  New  Jersey  Experiment 
Stations  that  40  per  cent  of  the  total  amount  annually  expended  for 
fertilizers  in  thfft  State  is  paid  for  nitrogen,  and  this  is  probably 
typical  for  all  regions  where  fertilizers  are  generally  used.  More- 
over, nitrogen  is  the  only  one  of  the  three  essential  elements  of  plant 
food  likely  to  suffer  any  considerable  loss  in  use,  not  more  than  70 
per  cent  of  the  nitrogen  applied  in  the  best  forms  being  recovered  in 

crops.    There  are  no  such  losses  of  phosphoric  acid  and  potash. 

• 

From  the  standpoint  of  crop  it  Is  evident  that  the  utiUzation  of  nitrogen  Is 
a  much  more  important  matter  tlian  the  use  of  phosphoric  acid  and  potash, 
although  the  further  fact  that  a  pound  of  nitrogen,  capable  of  being  used  in  a 
commercial  fertilizer,  and  without  regard  to  form,  costs  from  four  to  Ave  times 
as  much  as  a  pound  of  *'  available  "  phosphoric  acid  or  of  potash.  Is  an  additional 
urgum^it  in  f&yoT  of  greater  care  in  its  purchase  and  use. 

Nitrogen  as  nitrate  is  the  only  commercial  form  soluble  In  water,  ready  for 
immediate  use  by  most  plants.  Nitrogen  as  ammonia  Is  also  a  form  soluble  In 
water,  but  It  Is  less  available  than  the  nitrate.  A  pound  of  nitrate  and  a  pound 
of  ammonia,  l>elng  definite  chemical  -compounds,  are  quite  as  good  from  one 
source  as  another. 

Organic  forms  of  nitrogen  have  to  decay  first,  changing  to  ammonia  and  then 
to  nitrate,  and  are  therefore  less  quickly  available;  besides,  they  vary  In  their 
rate  of  availability  according  to  the  source  of  supply  and  their  physical  character. 
Materials  which  are  likely  to  decay  quickly,  as  dried  blood,  dried  meat,  dried 
flsh,  and  cottonseed  meal,  do  show  a  high  rate  of  availability,  while  forms  like 
ground  leather  and  ground  peat  show  a  very  low  rate  of  avaUabUity.  A  pound 
of  organic  nitrogen  varies  In  availability,  therefore,  according  to  its  source, 
whether  derived  from  dried  blood  or  peat  or  from  Intermediate  products. 

Since  nitrogenous  materials  are  variable  in  their  rate  c^  availability — that  Is, 
the  rate  at  which  the  nitrogen  In  them  may  be  absorbed  by  the  plant — ^the  farmer 
desires  to  know  the  dependence  that  can  be  placed  on  the  different  materials. 
He  wants  available  nltrogai.  Hence,  the  chemical  and  physical  characteristics 
of  the  various  forms  of  nitrogen  have  been  made  the  subject  of  very  conslder- 

^  A  progress  record  of  experimental  inquiries  published  without  assumption  of  re- 
sponsibility by  the  department  for  the  correctness  of  the  facts  and  conclusions  reported 
by  the  stations. 

'  Compiled  from  New  Jersey  Stas.  Buls.  221,  224 ;  Rhode  Island  Sta.  Buls.  142,  143. 
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able  study  and  investigation,  in  order  that  at  least  approximate  values  in 
respect  to  availability  may  be  attached  to  each  form.  Sufficient  work  has  been 
done  thus  far  to  establish  a  pretty  safe  relationship  between  the  nitrate,  am- 
monia and  organic  nitrogen,  in  the  form  of  dried  blood. 

The  results  of  comparative  experiments  by  the  New  Jersey  Station 
show  "  that  the  recovery  for  nitrogen  as  nitrate  was  62.09  parts  per 
hundred ;  for  the  nitrogen  as  ammonia,  43.26  parts  per  hundred ;  and 
for  organic  (dried  blood)  nitrogen,  40  parts  per  hundred." 

With  the  returns  from  nitrate,  the  highest  recovery  regarded  as  100,  the 
relative  availability  of  the  nitrogen  as  ammonia  would  be  69.7  and  of  nitrogen 
as  dried  blood  64.4. 

These  figures  possess  a  very  great  practical  significance,  as  they  have  a  direct 
bearing  upon  the  economical  purchase  and  use  of  the  nitrogen  contained  in  the 
fertilizers  now  offered  upon  the  market 

Commercial  conditions  fix  the  price  of  the  various  nitrogenous  materials,  and 
the  cost  to  the  farmer  of  any  one  form  is  not  measured  by  its  usefulness  to  him, 
but  by  the  cost  in  the  market  That  is,  there  is  no  strict  relationship  between 
commercial  and  agricultural  values. 

It  happens  that  at  the  present  time  a  pound  of  nitrogen  in  the  form  of  nitrate 
or  of  ammonia  costs  the  farmer  less  than  a  pound  of  organic  nitrog^i ;  that  is, 
the  nitrogen  possessing  the  highest  rate  of  availability  as  nitrate  is  less  ex- 
pensive to  him  than  dried-blood  nitrogen,  or  even  that  derived  from  low-grade 
nitrogenous  materials,  which  do  not  possess  any  definite  rate  and  which  must, 
on  the  average,  show  a  much  lower  rate  of  availability  than  dried  blood,  because 
the  mixtures  contain  nitrogen  derived  from  many  sources,  not  uniform  in  their 
content  of  nitrogen  or  in  their  physical  character  or  constitution. 

The  experiment  station  has  since  its  establishment  consist^itly  urged  the 
farmers,  in  their  purchase  of  fertilizers,  to  be  guided  not  only  by  the  quantities 
of  the  constituents  present  in  the  mixtures  offered,  but  also  by  the  kind  that  is 
used  in  them,  pointing  out  the  importance  of  selecting  brands  which  contain 
high  percentages  of  available  plant  food,  more  especially  of  nitrogen,  because 
of  its  relatively  gr^eater  importance  or  its  higher  cost 

The  station  does  not  discourage,  but  strongly  encourages,  the  use 
of  waste  products  containing  nitrogen,  but  it  insists  that — 

The  cost  to  the  farmer  of  a  pound  of  nitrogen  In  these  materials,  of  a  value 
lower  and  more  variable  than  the  nitrate  and  ammonia,  should  be  lower  rather 
than  higher  than  for  nitrate  or  ammonia. 

It  is  not  economy  to  save  refuse  nitrogenous  materials  if  the  cost  of  the 
nitrogen  to  the  farmer  is  greater  and  his  returns  less  than  may  be  obtained  by 
the  use  of  nitrogen  from  materials  of  known  value.  Farmers  have  been  and 
are  now  spending  thousands  of  dollars  for  nitrogen  for  which  they  do  not 
receive  a  proportionate  return. 

To  the  farmer  it  is  purely  a  business  proposition.  He  buys  nitrogeh  in  order 
that  he  may  get  a  return  in  crop.  If  in  one  case  100  pounds  of  nitrogen  con- 
tributes 60  pounds  to  the  crops  upon  which  it  is  applied  and  in  another  100 
pounds  contributes  but  40  pounds  to  the  crops,  the  purchaser  should  not  pay 
the  same  for  the  second  as  for  the  first,  for  if  he  did  so  he  would  pay  50  per 
cent  more  per  pound  for  his  "  available  "  nitrogen.  That  is,  if  the  cost  of  the 
first  hundred  pounds  were  $15,  the  second  hundred  should  cost  but  $10  when  the 
basis  of  value  is  the  amount  available  in  each. 
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MANAOEHENT  OF  MABSH  SOUS.' 

The  agricultural  value  of  marsh  or  swamp  lands  has  long  been  real- 
ized and  it  is  generally  recognized  that  their  successful  reclamation 
will  add  enormously  to  our  national  wealth  as  well  as  improve  the 
sanitaiy  conditions  of  the  immediate  and  surrounding  country.^  In 
a  bulletin  of  the  Wisconsin  Experiment  Station  A.  R.  Whitson  and 
F.  J.  Sievers  give  valuable  information  on  methods  of  draining,  cul- 
tivating, and  fertilizing  such  soils  based  upon  observations  and  ex- 
periments in  different  parts  of  the  State. 

In  draining  extensive  areas  the  construction  of  large  main  ditches 
requiring  the  use  of  a  dredge  will  be  necessary.  In  such  cases  co- 
operation among  the  adjoining  owners  is  recommended  either  by 
organizing  a  drainage  district  or  by  having  the  town  or  county  officer 
take  charge  of  the  work.  With  smaller  areas  this  can  usually  be  done 
by  mutual  agreement  between  two  or  three  adjoining  owners. 

Two  kinds  of  drainage  must  be  provided  for — first,  surface  drainage,  and 
second,  subsurface  drainage.  It  is  occasionally  true  that  the  construction  of 
ditches  around  the  edge  of  a  marsh  tract  in  such  a  way  as  to  carry  oflC  most  of 
the  water  from  the  surrounding  higher  land  without  letting  it  onto  the  marsh 
will  reduce  the  wetness  of  the  marshland  to  such  an  extent  that  crops  can  be 
grown  without  further  ditching.  Ordinarily,  however,  ditches  on  the  marsh 
itself  are  necessary. 

The  necessity  for  subdrainage  either  by  deep  open  ditches  or  tile  depends 
very  largely  upon  the  character  of  the  subsoil  and  its  relation  to  the  surround- 
ing land.  When  subdrainage  is  necessary,  the  use  of  tile  makes  it  possible 
to  do  away  with  open  surface  ditches  and  so  greatly  facilitates  the  operations 
of  cultivation.  Nevertheless,  the  muck  and  peat  of  marshlands  usually  shrinks 
and  settles  considerably  on  drainage,  making  it  often  desirable  to  leave  open 
ditches  for  three  or  four  years  until  this  shrinking  has  taken  place,  after  which 
the  ditches  may  be  cleaned  out  and  tile  laid  and  covered. 

On  some  marshes,  particularly  those  covering  considerable  areas  where  the 
marsh  soil  is  coarse  fibrous  peat  and  underlaid  at  relatively  shallow  depths  by 
coarse  sand,  it  is  possible  that  too  thorough  drainage  may  occur,  so  that  crops 
on  such  land  during  very  dry  seasons  may  suffer  for  lack  of  water.  Under  such 
conditions  it  is  quite  probable  that  the  use  of  dams  at  intervals  in  the  mains 
and  larger  lateral  ditches  for  holding  back  the  water  during  very  dry  seasons 
will  be  foimd  advantageous. 

Where  a  deep  growth  of  sphagnum  moss  occurs  it  is  usually  diffi- 
cult or  impossible  to  plow  properly  before  this  has  been  removed, 
and  the  only  practical  method  for  this  purpose  seems  to  be  that  of 
burning. 

While  it  is  ordinarily  not  considered  desirable  to  burn  soils  more  than  is 
absolutely  necessary,  in  such  cases  as  this  it  can  not  be  avoided,  and  there  is 
much  less  objection  to  burning  on  marsh  lands  than  on  uplands,  provided  only 
so  much  of  the  surface  is  burned  as  is  necessary  to  permit  of  good  breaking. 
Indeed,  the  ash  from  this  shallow  surface  burning  adds  greatly  to  the  fertility 

1  Compiled  from  Wisconsin  Sta.  Bui.  205. 

«  See  U.  S.  Dept.  Agr.  Farmers'  Buls.  No.  78,  p.  7 ;  No.  320,  p.  9. 
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of  these  lands  for  the  first  few  years.  Where  the  moss  has  considerable  depth 
and  on  boggy  marshes  It  can  only  be  burned  during  a  dry  season  and  In  the 
hot  summer  period  of  July  and  August.  Great  care  must,  of  course,  be  used 
to  prevent  the  spread  of  fire  under  such  conditions. 

Whether  burning  is  necessary  or  not,  the  summer  and  early  fall  is  the  best 
time  for  the  plowing  of  such  lands.  Where  the  soil  is  of  a  mucky  cliaracter  a 
good  stubble  plow  can  ordinarily  be  used  successfully.  Where,  however,  the  soil 
is  peaty,  a  good  breaking  plow  with  very  long  mold  board  must  be  used,  and  the 
larger  the  plow  the  more  successfully  can  the  furrow  slice  be  turned.  For  this 
reason  the  use  of  a  large  steam  plow  on  such  lands  is  very  successful.  More- 
over, the  great  weight  of  such  a  plow  is  extremely  beneficial  to  pack  the  soil 
so  as  to  secure  a  firmer  seed  bed.  This  compacting  of  the  peaty  soil  doubtless 
hastens  its  rotting  and  the  necessary  chemical  decomposition  to  produce  fer- 
tility, while  it  also  firms  the  soil,  thus  greatly  improving  its  texture  as  a  seed 
bed,  especially  for  cereals.  These  crops  ordinarily  do  best  on  rather  close  soil, 
such  as  clay  or  clay  loam,  and  the  more  nearly  marsh  soils  can  be  brought  Into 
that  condition  the  better  will  they  be  adapted  to  their  culture.  This,  of  course, 
must  not  be  imderstood  as  meaning  that  marsh  lands  which  are  merely  wet 
clay  soils,  even  though  they  do  contain  considerable  black  and  entirely  decom- 
posed organic  matter  in  the  form  of  humus,  should  be  treated  in  this  way. 
Such  soils  are  often  too  compact  and  close  and  should  be  left  in  the  rough 
furrow  slice  during  the  winter  so  as  to  allow  the  action  of  the  frost  after 
drainage  to  produce  the  granulation  so  necessary  to  a  good  tilth  on  such  lands. 

In  chemical  composition  marsh  soils  were  found  to  differ  from 
upland  soils  chiefly  in  having  a  large  amouijt  of  nitrogen  and  usually 
a  relatively  smaller  amount  of  phosphorus  and  potash.  In  limestone 
regions  the  lime  from  subsoil  and  rock  is  dissolved  out  by  the  waters 
percolating  through  the  soil  so  that  these  marshes  are  not  acid. 

In  soils  like  these  where  there  is  at  most  a  deficiency  of  one  or  two  elements 
only  and  almost  an  oversupply  of  nitrogen,  it  would  not  seem  wise  to  use  a 
complete  fertilizer  containing  large  quantities  of  the  three  essential  plant-food 
elements.  Barnyard  manure,  which  contains  a  liberal  supply  of  nitrogen,  should 
therefore  not  be  used  on  marsh  lands,  when  the  farmer  has  upland  soil  on  his 
farm  that  needs  a  complete  fertilizer.  The  amount  of  phosphorus  and  potash 
in  15  tons  of  barnyard  manure,  valued  at  about  $1.50  per  ton,  can  be  applied  in 
the  form  of  potassium  chlorid  and  rock  phosphate  at  a  combined  cost  of  $7 
per  acre.  This  means  a  saving  of  about  $15  per  acre  in  fertilizer,  besides  the 
extra  labor  necessary  to  apply  the  manure. 

Results  of  experiments  showed  a  great  variation  not  only  in  the 
total  amount  of  phosphorus,  but  also  in  the  readiness  with  which 
plants  can  extract  that  which  does  occur  in  the  soil.  Only  by  using 
phosphate  fertilizers  could  satisfactory  crops  be  grown.  One  of  the 
most  important  factors  influencing  the  solubility  of  phosphates  in 
marsh,  as  well  as  in  other  soils,  is  the  presence  or  absence  of  acid, 
acid  soils  as  a  rule  being  low  in  available  phosphorus. 

The  cheapest  form  of  phosphate  fertilizer  is  the  untreated  ground  rock 
phosphate,  known  as  fioats.  This  material  is  extensively  mined  in  Tennessee 
and  contains  from  25  to  28  per  cent  of  phosphoric  acid  (PjOb).  It  is  not 
readily  available  to  crops  on  some  soils  and  is,  therefore,  very  extensively 
treated  with  sulphuric  acid  to  form  acid  phosphate,  which  is  soluble  and  avail- 
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able  to  crops  on  all  soils.  The  sulphuric  acid,  however,  and  the  labor  involved 
are  expensive,  so  that  where  the  natural  rock  phosphate  can  be  i^sed  it  is  very 
much  cheapo.  The  large  amount  of  organic  matter  in  marsh  soils  and  its 
decomposition  after  drainage  makes  possible  the  use  of  untreated  rock  phos- 
phate, which  is  acted  on  by  the  organic  acids  of  the  soil  so  as  to  cause  it  to 
become  available.  Nevertheless,  it  is  well  to  make  a  rather  heavy  application 
at  first  since  there  is  little  danger  of  loss  of  phosphorus,  and  some  time  is 
necessary  for  it  to  become  available.  A  half  a  ton  per  acre  for  the  first 
application  and  followed  by  400  to  GOO  pounds  each  three  or  four  years  there- 
after is  sufficient  to  supply  the  needs  of  heavy  crops. 

Ground  steamed  bone  meal  is  also  an  excellent  phosphate  fertilizer  for  sudi 
lands,  though  much  more  expensive  than  the  natural  rock  phosphate.  Smaller 
quantities,  however,  are  used  at  first  than  with  the  other  fonn.  From  300  to 
500  pounds  may  be  used  at  the  beginning  and  each  three  to  five  years  thereafter* 

With  most  marsh  soils  the  use  of  some  form  of  potash  fertilizer 
was  found  necessary  to  the  maintenance  of  fertility.  Either  the 
muriate  or  sulphate  of  potash  is  recommended,  the  former  being 
somewhat  cheaper,  and,  except  for  certain  crops,  equally  as  good  as 
the  sulphate.  Potatoes,  tobacco,  and  sugar  beets,  however,  have  bet- 
ter quality  when  the  sulphate  is  used. 

Both  these  fertilizers  are  quite  soluble  so  that  it  is  unnecessary  to  make  a 
larger  application  in  the  beginning  as  in  the  case  of  the  rock  phosphate  above 
mentioned.  The  amount  used,  however,  wUl  "depend  upon  the  crops  to  be 
grown.  Such  rank-growing  crops  as  beets  and  cabbage  should  have  from  250 
to  300  pounds  of  this  fertilizer  per  acre;  com  and  potatoes,  150  pounds;  and 
cereals  and  hay  grasses,  100  x>ounds  per  acre.  When  these  crops  are  grown  in 
rotation  it  may  be  unnecessary  to  use  the  i>otash  fertilizer  in  seeding  down 
with  a  cereal  crop  following  a  crop  on  which  a  heavy  application  was  used  the 
previous  year. 

These  fertilizers  may  be  applied  at  any  time  and  should  ordinarily  be  spread 
broadcast  and  either  plowed  in,  disked,  or  harrowed  in  so  as  to  have  them  well 
distributed  through  the  soil.  On  account  of  the  small  bulk  of  the  fertilizer 
used,  it  can  be  applied  readily  by  hand,  in  seeding  grain  or  it  may  be  mixed 
with  the  phosphate  fertilizer  when  this  is  applied  and  distributed  in  one  of  the 
many  fertilizer  distributers  on  the  market. 

Where  marsh  soils  were  shallow  and  underlain  by  clay  the  potash 
content  seemed  to  increase  after  a  few  years  of  cultivation — ^that  is^ 
a  part  of  the  necessary  potash  became  available  from  the  subsoil, 
whereas  the  need  of  nitrogen  and  phosphorus  giadually  developed, 
so  that  a  complete  fertilizer  such  as  barnyard  manure  would  be  most 
helpful.  Wood  ashes  gave  very  beneficial  results  on  decidedly  acid 
soUs.  the  alkalinity  of  these  ashes  evidently  causing  the  peat  to  decay 
more  rapidly,  thus  furnishing  available  nitrogen. 

A  WEEDEB  HAEBOW  FOB  DBY  FABMS.' 

One  of  the  prime  requirements  for  successful  dry  farming  is 
effective  tillage  implements  which  accomplish  the  greatest  results 

» Compiled  from  Utah  Sta.  Bui.  112;  Deseret  Farmer,  6  (1910),  ^'o.  33,  p.  4;  Transvaal 
Ajcr.  Jour..  9  (1910>,  No.  33,  p.  78;  Dry  Farmhig,  by  J.  A.  Widtsoe  (New  York,  1911^ 
p.  313). 
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with  the  least  expenditure  of  labor.    A  homemade  implement  (fig.  1), 

which  has  been  found  very  effective  in  drj^  farming  in  Utah,  taking 

the  place  in  a  measure  of  the  harrow^  disk  leveler,  and  weeder,  is 

described  by  J.  C.  Hogenson,  of  the  Utah  Experiment  Station,  as 

follows: 

The  Implement  consists  of  a  rectangle,  10  by  4  feet,  made  of  2-inoh  planks,  8 
Inches  wide.  To  the  nnder  side  of  the  10-foot  planks  are  bolted  nine  knives  made 
from  i-lnch  steel,  24  inches  long.  The  steel  Is  bent  8  faiches  from  one  end  so 
that  It  will  drop  down  behind  the  plank.  The  knives  are  bolted  to  the  plank 
diagonally  at  an  angle  of  45*  by  means  of  two  bolts.  The  bend  is  about  3  Inches 
deep,  which  allows  the  knives  to  work  that  distance  below  the  sarface  of  the 
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Pig.  1. — Simple  form  of  a  weeder  harrow  fbr  dry  farms. 

ground.  The  long  part  of  the  steel  below  the  bend  is  sharpened  on  the  front 
side  so  that  weeds  will  be  cut,  this  blade  being  about  13  inches  long.  The 
knives  on  the  front  slope  to  the  right,  while  those  on  the  rear  plank  slope  to 
the  left.  This  arrangement  makes  It  lmi)osslble  for  any  weeds  to  be  missed,  or 
any  part  of  the  ground  to  remain  unstirred.  The  framework  leinels  the  land 
and  crushes  the  clods,  while  the  knives  destroy  the  weeds  and  loosen  the  ground 
to  the  depth  of  3  inches  and  form  a  perfect  mulch. 

An  improved  form  of  this  implement  (fig^.  2)  is  deBcribed  by  Prof. 
Hog^ison  as  follows : 

The  frame  of  the  implement  is  made  of  4-hich  chann^  steel,  6  by  4  feet.  The 
frame  Is  not  made  solid,  but  the  6-foot  pieces  are  fastened  to  the  4-foot  pieces 
by  means  of  bolts  so  that  the  6-foot  pieces  can  turn  freely.     To  make  the 
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frame  more  solid,  two  iroa-rod  braces  run  diagonBllf  from  tbe  front  part  of 
one  -1-foot  ;)iece  to  the  back  part  of  tbe  otlier.  The  weeder  kulvee,  14  In  niiuber, 
are  made  of  medium  liardened  sJeel.  It  Iiu^bea  wide  by  i  iiicb  ttaick.  Eacta  knife 
le  22  Inches  long  and  Is  fastened  to  the  6-foot  pieces  at  an  angle  of  4S°  by  means 
of  two  bolts.  Just  behind  tbe  6-foot  piece  a  3-lneb  hend  Is  made  In  the  knife, 
allowing  It  to  drop  horleoataUF  below  the  frame.  Tbe  fnint  edge  of  tbe  knife 
1b  sharpened.  The  knives  on  tbe  front  part  of  the  frauie.  seven  in  number,  elope 
to  tbe  rlgbt.  while  those  on  tbe  reiir  part  of  the  frame,  si^vcu  la  number,  slope  to 
the  left.  A  lever  attachment  connects  tbe  two  U-foot  pieces  so  that  the  knives 
can  be  raised  or  lowered  at  will.  One  11-lncb  steel  axle.  (!  lacbes  In  length.  Is 
iMiIted  to  the  lustde  of  each  of  tbe  4-foot  pieces  so  that  when  whet-la  are  put  ou 
and  the  man  Is  riding  tbe  machine  is  perfectly  balanced  and  off  the  ground. 
Wheels  are  used  only  for  transporting  the  Implcmeut  to  the  deld.  The  wheels 
are  IS  Inches  In  diameter  with  a  4j-lDch  face.  Tbe  seat  Is  placed  on  a  bent 
spring  on  the  4-foot  piece,  to  which  the  lever  Is  attached. 


Fiii.  2. — Aa  Iroprored  modillcatioB  o(  the  wc^iU;'  liaiittw. 

Two  horses  can  pull  the  implement  readily.  T!ie  doubletree  is 
fastened  to  a  ring,  to  which  two  iron  rods  coming  from  the  front  ends 
of  the  4-foot  pieces  are  attached.  For  summer- fallowed  ground  two 
of  these  implements  can  be  run  side  by  side,  drawn  by  fimr  horses,  and 
manipulated  by  one  man. 

THE  V-SHAPEL  COTTOH-STAIK  CUTTER.' 

The  wisdom  of  destroying  cotton  plants  early  in  the  fall  in  the 
clean-culture  method  of  combating  the  boll  weevil  -  i.s  generally  ad- 
mitted, but  planters  often  fail  to  do  this  in  the  belief  that  it  is  an 
expensive  operation,  likely  to  interfere  with  other  pressing  farm  work. 
W.  Newell  and  M.  S.  Dougherty,  of  the  Louisiana  crop  pe^t  commis- 
sion, describe  a  cheap  and  effective  homemade  implement  which  makes 
it  po:^t■ibIe  for  one  man  and  two  horses  to  cut,  windrow,  and  burn 


12 


EXPERIMENT  STATION   WORK,  LXV. 


10  to  15  acres  of  cotton  stalks  per  day,  at  a  cost  of  from  25  to  35  cents 
per  acre  on  uplands  and  from  35  to  50  cents  per  day  on  alluvial  lands. 
This  implement,  known  as  the  V-shaped  cotton-stalk  cutter  (figs.  3 
and  4) ,  has  been  in  general  use  for  several  seasons  in  different  sections 
of  Louisiana.    It  may  be  made  at  home  from  the  following  materials : 

2  pieces  dumber,  4  by  4  inches,  9  feet  long. 
2  pieces  lumber,  4  by  4  inches,  5i  feet  long. 


Fic.  3. — Tlie  V-shaped  cotton-stalk  cutter,  top  view. 

1  piece  lumber,  4  by  4  inches,  7  feet  long. 
1  piece  lumber,  2  by  6  inches,  3  feet  long. 

1  piece  of  iron,  i  inch  by  2  inches,  30  inches  long. 

2  pieces  of  iron,  g  inch  by  1^  inches,  24  inches  long. 
12  bolts,  i-inch,  GA  inches  long. 

10  bolts,  S-inch,  4*  inches  long. 
1  bolt,  i-ineh,  4  inches  long. 

1  bolt,  f-inch,  7  inches  long. 

2  bolts,  S-inch,  9  inches  long. 

45  bolts,  i-inch,  round  heads,  4^  inches  long. 
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45frlarge  washers  to  fit  the  :i-inch  bolts  (needed  if  the  blades  are  to  be 
made  from  crosscut  saws,  as  indicated  below). 
2  steel  blades,  about  ^  inch  thick,  3  to  4  inches  wide,  and  6  to  7  feet 
long,  sharpened  on  one  edge  (or,  better,  two  old  crosscut  saws  from 
which  to  make  the  blades). 

Only  sound,  well-seasoned  cypress  should  be  accepted.  As  the  six 
pieces  required  contain  about  50  board  feet,  the  cost  for  lumber  is 
usually  about  $1.  The  bolts  required  cost  about  80  cents,  the  iron  for 
making  the  clevis  and  rudders  about  50  cents,  and  the  steel  blades 
about  $1  each.  If  old  saws  are  readily  obtainable,  they  may  be  used 
and  the  price  of  the  blades  saved.  The  total  cost  for  materials  will, 
therefore,  range  from  $2.30  to  $4.30,  depending  on  the  variable  local 
prices  of  lumber  and  hardware,  and  whether  new  material  must  be 
purchased  for  the  blades.  If  the  farmer  has  no  focge  it  may  be 
necessary  to  add  the  charges  of  a  blacksmith. 


^-c 


VpXTT 


...^ 


O/ 


■Pr 


9 


3^ 


5' 


h; 


cmi 


Fig.  4. — The  V-shaped  cotton-stalk  cutter,  side  view  and  perspective. 

The  two  9-foot  pieces  of  cypress  (aa)  and  the  7-foot  piece  (b) 
should  be  cut  and  bolted  together  as  indicated  in  figures  3  and  4. 
Before  they  are  bolted  together  an  opening  should  be  chiseled  in  the 
top  of  the  longer  piece  to  receive  the  clevis  attachment  at  G, 

The  cle\is  attachment  is  made  by  bending  at  right  angles  a  piece 
of  iron  f  by  2  by  30  inches.  It  is  bent  edgewise  about  12  inches  from 
one  end.  Three  holes  should  be  drilled  2  inches  apart  in  the  12-inch 
arm  to  receive  the  4,  7,  and  9-inch  bolts  (fig.  Sd)  which  fasten  to- 
gether the  two  9-foot  pieces  of  cypress  (aa).  Six  ^-inch  holes  IJ 
inches  apart  should  be  drilled  in  the  upper  portion  of  the  18-inch  arm 
of  the  attachment  clevis  for  use  in  hitching  to  the  cutter  and  in  regu- 
lating the  depth  at  which  the  blades  cut. 
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The  rudders  (//)  should  be  made  of  iron  pieces  f  by  1^  by  24 
inches,  bent  at  right  angles  8  inches  from  one  end  in  the  same  manner 
as  the  clevis.  The  outer  edge  is  beaten  thin  to  cut  through  the  ground 
without  unnecessary  friction.  Six  holes  1  inch  apart  should  be  drilled 
in  the  16-inch  arms  of  the  rudders  to  permit  them  to  be  raised  and 
lowered  as  the  height  of  rows  in  the  field  varies. 

The  blades  {hh)  should  be  6  or  7  feet  long  and  wide  enough  to 
bolt  firmly  to  the  underside  of  the  4  by  4  pieces  {aa)  and  still  extend 
the  cutting  surface  1^  inches  outside  the  wood.  They  should  be  of 
well-tempered  steel.  Old  crosscut  saws  with  the  smooth  edge  filed 
to  sufficient  sharpness  make  excellent  blades  when  securely  bolted  on. 

When  tlie  side  pieces  {aa)  and  the  base  (&)  are  bolted  together 
with  f -inch  bolts,  the  clevis  attachment  should  also  be  bolted  in  place. 
Additional  bolts  back  of  the  clevis  will  add  to  the  rigidity  of  the 
cutter.  The  3-foot  piece  of  2  by  6  cypress  {C)  should  next  be  bolted 
to  the  side  piece  {aa)  and  the  5^-foot  piece  {ee)  bolted  to  it  and 
mortised  into  the  base  (&),  as  indicated  in  figures  2  and  3.  These  are 
the  rudder  timbers  and  should  contain  openings  about  a  foot  in  front 
of  the  base  {h)  of  suitable  size  to  receive  the  16-inch  rudder  arms 
(//).  Two  bolts  through  each  rudder  and  rudder  timber  should 
hold  the  rudders  in  place.  When  in  addition  to  these  steps  the 
blades  {hh)  have  been  securely  bolted  to  the  undersides  of  the  side 
pieces  the  machine  is  completed.  The  blades  should  project  IJ 
inches  and  extend  to  the  rear  comers  of  the  machine.  If  the  blades 
are  curved  because  made  from  crosscut  saws,  or  from  any  other 
reason,  they  should  be  so  set  as  not  to  project  more  than  1\  inches  to 
li  inches  at  the  centers.  In  any  case  plenty  of  bolts  should  be  used 
and  absolute  rigidity  secured. 

The  stalk  cutter  is  sometimes  constructed  with  but  one  rudder  and 
rudder  timber.  In  this  case  the  rudder  is  in  the  center  of  the  ma- 
chine, and  runs  half  way  between  the  rows  where  the  ground  is 
usually  hard.  It  does  not  go  deep  enough  to  hold  the  machine 
steady  and  the  lack  of  weight  also  contributes  to  unsteadiness.  The 
two-rudder  machine  with  the  rudders  running  in  the  soft  dirt  at 
the  sides  of  the  rows  go  in  deep  enough  to  prevent  skidding. 

In  using  the  cutter  it  is  necessary  to  keep  the  blades  very  sharp 
by  filing  or  other  means.  They  should  be  so  adjusted  as  to  cut  the 
cotton  stalks  at  or  just  beneath  the  surface  of  the  earth.  Their 
depth  is  regulated  by  raising  or  lowering  the  chain  by  which  the 
singletree  is  attached.  If  the  machine  runs  too  shallow  the  attach- 
ment should  be  raised  to  a  higher  notch  in  the  attachment  clevis 
(/,  fig.  4).  The  rudders  should  be  set  deep  enough  to  prevent  skid- 
ding, but  not  deep  enough  to  make  the  machine  pull  too  heavily. 

Where  no  fence  surrounds  the  field  two  horses  or  mules  should  be 
hitched  tandem  to  the  stalk  cutter  in  order  that  both  may  walk  in 
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the  middle  and  pull  stesdilj.  If  the  field  is  fenced  this  arrangement 
will  prevent  cutting  of  the  stalks  at  the  ends  of  the  rows  and  the  two 
horses  must  be  driven  abreast.  It  is  absolutely  necessary  that  not  a 
single  green  cotton  stalk  be  left  uncut  in  the  field  or  at  its  edge  if 
the  weevils  are  to  be  starved.  For  this  reason  the  field  should  be 
carefully  gone  over  and  every  atalb  that  the  machine  has  missed 
should  be  cut  with  a  sharp  cane  knife. 

STOBAOE  FOB  ROOT  CEOPS.' 

E.  J.  Delwiche,  of  the  Wisconsin  station,  makes  the  following 
recCMiiniendations  regarding  the  stc^age  of  roots  for  feeding  purposes: 
The  best  plnce  lo  store  roots  Is  In  a  root  cellar  near  wbere  they  are  to  be 
fed.  Such  a  cellar  may  be  a  pert  of  a  barn,  baaemeat,  or  it  may  be  built 
convenleutly  near  to  the  atock  bam.  In  most  jilacea  tbe  root  liouae  can  be 
built  most  economically  of  concrete.  Ordinarily  eement  H  tbe  only  material 
tluit  tias  to  be  purchased.    The  erarei  and  sand  are  rmaaUf  available  at  no 


Fin.  S. — Ciiisa  seclIOD  of  an  easily  coDBtructed  pit  for  tooh. 

great  distance  on  moat  farma.  While  the  temiierature  In  a  root  house  should 
never  fall  to  tbe  freezing  point.  It  should  be  at  a  low  point  for  best  results 
Id  keeptng  roots. 

When  DO  cellar  la  available,  roots  may  be  stored  In  pita.  For  fall  nnd  fiirly 
wiDtef  feeding  they  need  not  be  cohered  to  any  great  depth.  The  roots  are 
l>ut  In  a  coDicitl  pile  about  4  feet  in  diameter  on  a  bed  of  clean  etiiiw,  tlieu 
covered  with  a  layer  of  2  Inches  of  long  straw.  Clean  rye  straw  Is  pretcn-ed 
for  this  pur|K)Be.  The  straw  at  the  npex  of  the  pile  is  made  to  form  a  clihiiuey 
5  or  6  inches  In  diameter  for  ventilation.  Dirt  Is  thrown  on  the  pile  to  a 
depth  of  6  Inches.  The  roots  are  piled  as  high  as  possible  so  as  to  sh«3  wiirer. 
Wben  wanted  for  feedlniz  the  whole  pit  is  taken  Into  the  t»am  at  once.  For 
early  winter  feeding  the  layer  of  dirt  sboold  be  thicker,  and  Id  addition  >i 
covering  of  straw  or  horse  manure  should  be  placed  over  the  whole  pile. 

Figure  5  Illustrates  a  pit  intended  to  remain  over  winter.    This  provides  fur 

two  layers  of  straw  and  two  of  earth.     A  ventilator  made  of  4-fnch  boards 

la  placed  at  the  ai>ex.    When  severe  freezing  weather  sets  In,  the  venflhitor  Is 

stuffed  tightly  with  fine  hay.     In  such  a  pit  roots  will  keep  without  freeiing 

1  Compiled  froiD  Wlscoosln  Sta.  Circ.  Inlorni.  16. 
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ev&\  Id  tbe  coldest  winters.  If  desired,  tbe  piles  may  be  made  obloDg  Instead 
of  conical  In  sbape.  retaining  tbe  gable  form.  Wbile  pits  do  veiy  well,  so  far 
as  keeping  tlie  roots  Is  concerned,  It  must  be  uudei'stood  tbat  tliey  are  but 
makesblfte  at  best  A  root  house  nhlcb  Is  seceselble  at  all  times  Is  much  more 
satlsfacton'  ond  more  economical  In  tbe  long  nm. 

A  DAHQEB  IN  FEEDING  ROOT  CHOPS  TO  BBEEDINO  ANHIAIA.' 

The  value  of  root  crops  for  feeding  farm  stock  is  generally  recog- 
nized, and  their  more  extensive  use  in  this  country  for  this  purpose 
is  often  advocated,  but  investigations  carried  on  by  L.  G.  Michael 
4t  the  Iowa  station  suggest  that  caution  should  be  exercised  in  the 
feeding  of  sugar  beets  and  mangels  to  breeding  animals,  and  that 
there  is  a  sound  basis  for  the  opinion  long  held  by  stockmen  "  that 


li'iu.  Q. — Bladder  ot  ram  containing  manj  small  calculi. 

sugar  beets  and  niiinge!s  when  fed  to  breeding  animals  will  in  some 
way  cause  tlie  formation  of  renal  and  urinary  calculi,  or  kidney  and 
bladder  stones."  In  a  series  of  experiments  with  rams  extending 
over  five  years  it  was  found  that  "  sugar  beets  and  mangels  favor  the 
formation  of  renal  and  urinal  calculi,  or  kidnej'  and  bladder  stones, 
when  fed  to  breeding  rams"(figs.  6  and  7),  and  it  is  thought  "very 
l>robable  that  these  roots  have  the  same  effect  when  fed  to  ewes  or  to 
cattle,''  In  view  of  the  fatal  results  often  attending  the  formation 
of  these  stones  it  is  deemed  inadvisable  to  feed  sugar  beets  and  man- 
gels to  breeding  animals,  but  there  appears  to  be  no  particular  danger 
in  feeding  thewe  roots  "to  fattening  animals,  as  the  calculi  are  not 
likely  to  develop  sufficiently  during  the  fattening  period  to  cause 
serious  results.'" 

>  Compiled  from  lotra  Sta.  Itul.  112,  popalar  cd. 
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SAlfnAXT  CABE  OF  SWIME  IN  THE  SOUTH.' 

In  a  biiUetin  of  the  Virginia  station,  Dr.  N.  S.  Mayo  states  that 
,  "  swine  raising  promises  to  be  one  of  the  most  extensive  and  profitable 
branches  of  animal  husbandry  in  the  South,"  He  points  out,  however, 
that  "at  the  present  time  large  quantities  of  hog  products  are  im- 
ported from  other  sections  of  the  United  States  to  supply  the  needs 
of  the  South."  Climatic  and  seasonal  conditions  are  especially  favor- 
able for  the  cheap  production  of  pork  of  fine  quality  in  many  parts 
of  the  South,  Dr.  Mayo's  statement  applying  particularly  to  that  part 
of  Virginia  lying  eas^  of  the  Blue  Hidge  Mountains. 


Flo.  T. — Kldnsf  of  ram  abaniag  prcscDce  ol  calculi. 
aiKFLE  SAITITABY  FBECAVTIOHS. 

There  is  no  question  as  to  the  production  of  an  abundance  of  cheap 
food,  but  as  Dr.  Mayo  points  out — 

In  tbe  successful  raising  of  swine  tbere  are  problems,  otber  Uian  tbnt  of  feed- 
ing, wblch  often  determlue  success  or  failure.  Tbe  most  Important  of  tbese 
Is  the  preservation  of  tbe  bealtb  of  tbe  swine.  Wberever  a  considerable  num- 
ber of  animals  are  gatbered  tc^ettaer  the  rlsli  from  disease  is  considernbij  In- 
creased. Extra  precautions  must  tben  be  taken  to  guard  agnlast  disease  and 
to  keep  tbe  animals  in  thrift;  condition. 

>  Compiled  from  Vlrglola  81a.  BdL  ISg. 
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The  first  essential  Is  that  their  quarters  be  kept  clean  and  sanitary. 

In  purchasing  swine,  care  should  be  taken  that  they  come  from  herds  free 
from  transmissible  diseases,  that  they  are  healthy,  and  have  not  been  exposed 
to  disease  In  transit.  Public  stock  yards  are  liable  to  be  Infected  with  hog 
cholera;  It  is  dangerous  to  bring  swine  from  such  places  and  put  them  in  a 
healthy  breeding  herd. 

It  Is  an  excellent  plan  to  have  a  quarantine  pen  some  distance  from  all  other 
swine,  and  so  located  that  there  is  practically  no  danger  of  transmitting 
diseases  to  the  herd.  All  recently  purchased  animals  should  be  held  in  quaran- 
tine in  such  a  pen  for. ten  days,  to  be  certain  that  they  are  free  from  disease, 
before  placing  them  In  a  healthy  herd. 

If  a  disease  of  swine  occurs  in  the  neighborhood,  keep  away  from  these  farms 
and  do  not  allow  anyone  who  has  been  on  an  infected  farm  to  visit  your  herd. 
If  your  swine  have  access  to  a  stream  of  running  water  and  disease  appears  on 
a  farm  located  above  yours,  on  the  same  stream,  remove  your  hogs  at  once,  as 
the  infection  is  liable  to  be  carried  by  the  stream.  Dogs  and  buzzards  also 
are  liable  to  carry  the  Infection  of  hog  cholera  and  should  be  kept  away  If 
possible.    Such  measures  are  simple,  but  they  are  very  Important. 

BANGE  FOB  SWINE  NECESSABY. 

While  a  few  swine  can  be  raised  confined  in  limited  quarters.  If  such  quarters 
are  kept  clean,  they  will  do  better,  will  keep  in  better  health,  and  can  be  grown 
more  cheaply  if  they  have  plenty  of  range  for  pasture.  It  is  desirable  to  have 
the  pasture  fenced  ofiE^into  suitable  areas  so  that  the  hogs  can  be  shifted  from 
one  pasture  to  another,  not  only  to  provide  fresh  pasture,  but  also  to  afford  an 
opportunity  to  disinfect  the  pastures,  either  by  plowing  and  seeding  to  a  forage 
crop  or  by  exposure  to  sun  and  weather.  Nearly  all  cases  of  Intestinal  worms, 
which  are  rather  common  in  swine,  are  contracted  from  infected  ground,  and 
swine  can  be  kept  free  from  these  parasites  by  frequent  changes  of  pasture. 

INEXPENSIVE  SHELTEB  HOUSES  CONDUCIVE  TO  HEALTH. 

On  account  of  the  comparatively  mild  climate  of  Virginia,  swine  do  not  need 
the  elaborate  shelter  that  is  necessary  farther  north.  After  experience  with 
both  permanent  hog  houses  and  small  portable  shelters  that  can  be  readily 
moved  from  place  to  place,  we  consider  the  small  colony  houses  much  superior, 
so  far  as  maintaining  the  health  of  the  swine  Is  concerned,  and  they  are  also 
less  expensive. 

The  walled  type  of  hog  house  shown  in  figure  8  is  well  suited  to 
southern  conditions. 

The  walled  portable  house  can  be  made  about  6  feet  square,  4  feet  high  in  front, 
and  3  feet  high  at  the  back ;  a  good  opening  for  ventilation  and  a  door  2  feet  wide 
should  be  left  In  front.  These  can  be  closed  by  tacking  coarse  burlap  sacks  along 
the  upper  edge  of  the  openings.    The  sacks  are  dropped  in  severe  weather,  or  to 

exclude  the  sun.  The  roof  or  top  should  be  removable  to  facilitate  cleaning 
and  to  enable  a  person  to  enter  the  pen  easily.  The  back  edge  of  the  roof  can 
also  be  raised  for  ventilation.  Such  a  pen  is  large  enough  for  a  sow  and  litter. 
It  can  be  made  larger  to  meet  special  needs,  but  it  should  not  be  too  large  to  be 
easily  moved  from  place  to  place. 

Whichever  type  of  house  is  used,  it  should  have  a  good  floor  that  can  be 
easily  cleaned  and  disinfected.    In  dry  weather  a   dirt   floor   soon   becomes 
worked  up  into  fine  dust  that  is  injurious  to  pigs  when  inhaled;  in  wet  weather 
it  is  difllcult  to  keep  the  bed  dry. 
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Bedding  for  swlue  ebould  be  scant,  but  of  good  quality.  Forest  leaves  or 
com  buaks  make  excellent  bedding.  Straw  soon  becomes  ground  Into  a  dust 
that  la  Irrilatlng  to  tbe  lungs  and  makeB  the  pigs  cougli.  When  Infected  witli 
germs  It  is  liable  to  cause  chronic  pneumonia. 

Alt  hog  bouses  ebould  be  kept  clean ;  they  should  be  thoroughly  dialnfected 
every  two  or  three  months  and  a  coat  of  dlstnfectlDg  whitewash  applied. 

The  nature  and  treatment  of  mange,  swine  lice,  bull  nose  (necrotic 
stomatitis),  chronic  pneumonia,  hog  cholera,  and  paralysis  are  dis- 
cussed. The  more  common  of  these  troubles  are  mange,  lice,  and 
cholera.  For  the  first,  dipping  in  lime-sulphur  dip  prepared  as  fol- 
lows is  advised :  Slake  8  pounds  of  lime  with  sufficient  water  to  make 
s  thick  paste.  Sift  in  24  pounds  of  sulphur  and  mix  well  with  a  hoe. 
"  Put  this  mixture  in  a  kettle  with  25  or  30  gallons  of  water  and  boil 


Pig.  8. — A  walled  portable  hog  aheller  reeommeniJed  tor  use  In  tlie  South, 

for  at  least  one  hour ;  two  hours  is  better.  When  ready  for  use,  add 

sufficient   water  to   make   100  gallons   of  dip.     *     •     *     This   dip 

should  be  used  warm — 100°  to  110°  F."  The  dip  is  applied  most 
effectively  by  means  of  a  dipping  vat 

Dipping  vats  are  made  of  wood,  galvanized  iron,  or  cement.  They  are  set  In 
the  ground  at  n  convenient  place  so  that  there  la  good  surface  drainage  away 
from  the  vat  A  good  siie  for  a  vat  is  10  feet  long  on  top,  8  feet  long  on  bottom, 
1  foot  wide  on  bottom,  and  2  feet  wide  on  top.  The  end  where  the  hogs  enter 
should  be  perpendicular  and  the  other  end  Inclined,  with  cleats,  so  that  the  hogs 
can  emerge  after  swimming  through.  The  entrance  should  be  by  a  slide.  Such 
a  tank  Is  very  useful  wherever  hogs  are  kept  in  numbers,  as  frequent  dipping 
tends  to  keep  the  hogs  healthy  and  free  from  parasites. 

For  pigs  and  small  shoats  that  can  be  readily  handled,  a  barrel  serves  the 
purpose  well ;  the  pigs  can  be  caught,  plunged  la  the  dip  and  held  there  the 
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required  time.  Some  successful  swine  raisers  build  cement  bathing  places 
or  wallows  for  swine  and  keep  these  filled  with  a  watery  solution  of  some  dip 
or  disinfecting  solution.  If  swine  have  wallowing  holes  filled  with  water  some 
of  the  good  dips  should  be  put  in  these  frequently. 

After  dipping  or  treating  swine  they  should  be  placed  in  clean,  uninfected 
quarters.  To  disinfect  quarters,  all  litter  and  dirt  should  be  thoroughly  re- 
moved and  scattered  on  land  not  frequented  by  swine.  The  floors,  partitions, 
and  other  parts  should  be  thoroughly  saturated  with  one  of  the  dipping  solu- 
tions described  above.  They  are  best  applied  by  means  of  a  force  pump  which 
drives  the  solution  into  all  cracks.  After  it  is  well  dried  the  pens  should  be 
whitewashed,  care  being  tak^i  to  fill  all  cracks  well.  An  excellent  disinfecting 
whitewash  is  made  as  follows : 

An  excellent  disinfecting  whitewash  may  be  made  as  follows: 
Slake  25  pounds  fresh  lime  in  sufficient  water  to  make  a  paste, 
sprinkle  in  15  pounds  of  iflowers  of  sulphur,  add  30  gallons  of  water, 
and  boil  for  an  hour.  Then  add  enough  water  to  make  60  gallons, 
and  apply  with  a  spray  pump,  using  a  "  Bordeaux  "  nozzle. 

Dipping  in  coal-tar  dips  of  the  creolin  type  is  an  effective  remedy 
for  lice. 

If  the  hog  wallows  are  kept  well  filled  with  water,  to  which  some  of  the 
creolin  dips  are  added  every  ten  days,  the  swine  will  usually  free  themselves 
from  the  lice.  Another  good  way  of  combating  the  parasites  is  to  tie  gunny 
sacks  or  other  coarse  cloths  around  rubbing  posts  and  keep  these  cloths  satu- 
rated with  crude  petroleum. 

The  nature  and  treatment  of  hog  cholera  is  fully  dealt  with  in  a 
Farmers'  Bulletin  of  this  department.^ 

INDIVIDUALITY  OF  THE  COW  AS  A  FACTOE  IN  ECONOMIC  MILK 

PRODUCTION.^ 

Economy  in  milk  production  is  of  prime  importance  both  to  the 
producer  and  to  the  consumer.  Examples  of  the  wide*  range  in  the 
cost  of  production,  due  to  a  large  extent  to  the  individuality  of  the 
cow,  have  been  previously  given  in  this  series.^  The  cause  of  this 
difference  in  individuality  has  been  studied  by  the  Missouri  station, 
where  careful  comparisons  were  made  of  good  and  poor  cows.  Two 
Jersey  cows  from  the  same  sire  were  found  to  digest  their  feed 
equally  well,  and  both  required  about  the  sarme  amount  of  feed  for 
maintenance. 

The  real  cause  in  the  difference  in  production  was  found  to  be  in 
the  amount  of  feed  consumed  above  that  required  for  maintenance. 
During  the  year  the  better  cow  consumed  3,424  pounds  of  grain,  2,904 
pounds  of  hay,  8,778  pounds  of  silage,  and  4,325  pounds  of  green  feed. 
The  other  cow  consumed  1,907  pounds  of  grain,  1,698  pounds  of  hay, 

1  IT.  S.  Dcpt.  Apr..  Farmers'  Bui.  379. 

3  Compiled  from  Missouri  ResearcJi  Bui.  2;  New  York  State  Sta.  Bui.  322;  Wisconsin 
Sta.  Bui.   191. 

«  U.  S.  Dept.  Art.,  Farmers'  Bui.  384,  p.  16. 
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5.088  pounds  of  silage,  and  2,102  pounds  of  green  feed.  In  general 
the  better  cow  consumed  1.7  pounds  of  feed  for  1  pound  consumed 
by  the  other  cow,  and  produced  2.67  pounds  of  milk  and  2.77  pounds 
of  fat  for  each  poimd  produced  by  the  inferior  cow.  The  better  cow 
consumed  3.27  pounds  of  grain  per  day  for  maintenance,  and  the 
other  2.92  poimds.  Both  took  hay  and  silage  in  the  same  proportion. 
The  better  cow  required  for  maintenance  for  the  entire  period  1,200.8 
pounds  of  grain,  1,204.5  pounds  of  hay,  and  4,818  pounds  of  silage, 
which  left  available  for  milk  production  2,233.2  pounds  of  grain, 
1,699.5  pounds  of  hay,  3,960  pounds  of  silage,  and  4,323  pounds  of 
green  feed.  The  inferior  cow  required  for  maintenance  1,065.8 
pounds  of  grain,  1,065.8  pounds  of  hay,  and  4,292.4  pounds  of  silage, 
leaving  available  for  milk  production  841.2  pounds  of  grain,  632.2 
pounds  of  hay,  795.6  pounds  of  silage,  and  2,102  pounds  of  green 
feed.  These  figures  show  the  large  atnount  of  food  left  for  milk 
production  in  the  better  cow,  which  was  8,522.9  pounds  of  milk,  con- 
taining 5.51  per  cent  fat.  The  other  cow  produced  3,188.9  pounds  of 
milk,  containing  5.31  per  cent  fat. 

Data  are  presented  of  two  other  cows  kept  for  an  entire  lactation  period 
under  Identical  conditions  as  those  above  described.  ♦  ♦  ♦  The  feed  con- 
sumed during  the  lactation  year  minus  the  estimated  maintenance  is  the 
amount  considered  available  for  milk  production.  The  ratio  between  the  food 
ayaUable  for  milk  production  and  the  milk  produced  is  practically  the  same 
with  each  of  the  four  cows.  The  available  feed  consumed  and  the  milk  solids 
produced  are  also  calculated  in  calories  In  order  to  reduce  all  to  a  common 
basis.  ♦  ♦  ♦  The  main  difference  between  profitable  and  unprofitable  dairy 
cows  is  not  to  be  found  in  the  coefficient  of  digestion,  or  in  the  amount  of  food 
required  for  maintenance.  A  superior  dairy  cow  is  simply  one  with  a  large 
capacity  for  using  food  above  the  maintenance  requirement  and  one  that  uses 
this  available  food  for  milk  production. 

A  further  illustration  of  the  difference  in  the  individuality  of 
cows  is  shown  in  the  records  of  a  herd  kept  at  the  New  York  State 
station.  The  best  cow  in  the  herd  averaged  10,150  pounds  of  4  per 
cent  milk  annually  for  three  years  on  $58  worth  of  food.  The  poorest 
cow  averaged  3,350  pounds  of  5.85  per  cent  milk  on  52.40  dollars' 
worth  of  food.  If  in  one  year  the  poorer  half  of  the  herd  had  been 
replaced  by  animals  equal  to  those  in  the  better  half  it  would  have 
increased  the  yearly  station  revenue  $237.40,  if  the  milk  had  been  sold 
at  current  shipper's  prices,  or  $379.90  if  the  milk  fat  had  been  sold, 
with  an  added  expense  of  only  $40,  the  cost  of  the  extra  food  con- 
sumed by  the  better  cow. 

The  practice  of  officially  testing  dairy  cows  has  proven  to  be  an 
efficient  factor  in  weeding  out  the  improfitable  members  of  the  herd. 
The  Wisconsin  station  has  published  during  the  year  results  of 
official  testing  in  that  State  for  the  past  10  years.  During  the  first 
5  years  of  the  decade  the  average  producticm  of  aged  Holstein  cows 
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on  a  7  days'  test  was  397.5  pounds  of  milk  and  13.9  pounds  of  milk 
fat,  while  in  the  last  5  years  of  the  decade  the  average  production 
of  this  class  was  432.9  pounds  of  milk  and  15.3  pounds  of  milk  fat 
This  gain  was  due  in  large  part  to  improved  breeding,  feeding,  and 
selection  of  the  dairy  stock. 

HATCHINO  AND  BEABINO  TVBEEYS  BY  ABTIFICIAL  METHODS.' 

Notwithstanding  the  popularity  of  the  turkey  for  human  consump- 
tion and  its  consequent  high  price,  the  turkey  producers  have  not  been 
able  to  supply  the  demands  of  the  market,  due  to  the  fact  that  turkeys 
are  more  subject  to  diseases  than  chickens  and  because  the  care  of 
the  young  poults  requires  much  patience  on  the  part  of  the 
poultryman.  Nevertheless,  turkey  raising  returns  a  good  profit  to 
the  producer  when  properly  handled.  In  Farmers'  Bulletin  200  the 
problems  connected  with  raising  turkeys  have  been  outlined  and 
treated  more  or  less  in  detail.  In  a  previous  number  of  this  series ' 
precautionary  measures  for  preventing  the  disease  known  as  black- 
head are  outlined. 

The  results  obtained  in  the  following  experiment,  conducted  by  the 
Washington  station,  on  hatching  and  rearing  turkeys  by  artificial 
methods  should  prove  of  value  to  those  who  desire  information  on 
the  care  of  young  poults. 

Setting  the  machine. — ^About  the  1st  of  June  we  secured  102  turkey  eggs  of 
the  Mammoth  Bronze  variety,  which  nicely  filled  the  tray  of  our  150-hen-egg 
incubator.  The  machine  had  previously  been  warmed  in  the  usual  way,  and  at 
the  time  the  eggs  were  placed  in  the  tray  the  thermometer  registered  102*. 
The  moisture  pan,  which  was  the  same  size  as-  the  tray  and  located  beneath  and 
2  inches  from  the  tray,  was  supplied  with  sand  one-half  inch  in  depth,  which 
was  thoroughly  saturated  with  warm  water.  This  sand  was  kept  wet  enough 
to  show  puddles  of  water  on  Its  surface  at  aU  times  during  incubation,  by 
daily  applications  of  water  heated  100  to  103**  F. 

Turning  the  eggs. — The  eggs  were  turned  once  every  12  hours — ^morning 
and  evening — beginning  on  the  third  day  after  they  were  placed  in  the  tray 
and  continued  until  the  first  sign  of  hatching,  the  pipping  of  the  egg.  The  turn- 
ing was  very  carefully  done  by  first  removing  from  the  center  of  the  tray  about 
1  dozen  eggs,  and  then  carefully  rolling,  with  the  hand,  the  remaining  eggs 
toward  the  center  of  the  tray,  just  enough  to  cliange  the  position  of  each  egg. 
The  eggs  that  had  been  removed  were  then  placed  in  either  end  of  the  tray. 

Temperature. — ^During  the  first  week  a  temperature  of  102**  was  maintained, 
and  afterwards  103**,  with  but  slight  variations. 

Testing. — On  the  tenth  day  the  eggs  were  tested  for  fertility,  4  dear  eggs 
being  found,  which,  with  the  3  that  were  cracked  in  transit,  left  for  the  machine 
Just  95  eggs.  Of  these,  4  more  were  taken  out,  at  the  second  testing,  which 
occurred  on  the  twentieth  day.    Thus  we  had  91  eggs  that  had  stood  the  test. 

Hatching. — The  first  evidence  of  hatching  occurred  on  the  evening  of  the 
twenty-seventh  day,  and  by  the  evening  of  the  twenty-eighth  day  the  hatch  was 

>  Compiled  from  Washington  Sta.  Bui.  96. 
«  U.  S.  Dept,  Agr.,  Farmers'  Bol.  384,  p.  27. 
465 


EXPERIMENT  STATION  WOBK,  LXV.  23 

complete,  resulting  in  87  poults — 4  had  died  in  the  shell.  The  day  following  the 
hatch  the  incubator  door  was  left  ajar  about  one-eighth  of  an  inch,  which  was 
increased  the  second  night  to  one-quarter  of  an  inch.  This  was  done  to  gradually 
hardoi  the  poults  in  their  preparation  for  the  hover. 

Brooding. — During  the  afternoon  of  the  second  day  after  the  hatch  the 
poults  were  placed  in  a  hover  in  the  brooder  house.  The  hover  had  been  warmed 
to  a  temperature  of  90*.  The  poults  appeared  well  and  bright.  All  were  placed 
in  one  hover,  which  proved  to  be  a  mistake,  for  the  following  morning  there  were 
several  dead  ones,  caused  by  the  young  things  deserting  the  hover  and  piling 
up,  many  of  the  underneath  ones  being  smothered.  About  30  were  thus  lost  in 
a  few  houra 

When  reared  in  the  natul*al  way  and  seeking  to  be  hovered,  the  poults  in- 
stinctively duck  their  heads  and  creep  under  the  mother  hen,  while  she  assumes 
.a  settling  iK)sition.  The  poults  having  thus  assembled  they  become  distributed 
among  the  feathers  and  under  the  wings  of  the  hen.  The  warmth  from  the 
hen's  body  satisfies  them.  They  become  quiet  Deprived  of  the  mother  h&n 
they  bunch  when,  in  their  search  for  warmth,  a  scramble  ensues,  each  poult 
making  a  desperate  effort  to  get  under  the  bunch.  In  the  struggle  they  become 
surprisingly  entangled,  causing  a  condition  that  brings  death  to  the  weakest 
ones  from  smothering. 

In  order  to  save  the  remaining  poults  they  were  divided  among  three  hovers, 
which  ended  the  losses.  These  hovers  were  at  first  kept  at  about  90**  tempera- 
ture for  about  a  week,  when  they  were  reduced  in  temperature  about  10** 
weekly,  until  down  to  70**,  which  temperature  was  maintained  until  the  poults 
were  about  six  weeks  of  age,  after  which  time  they  do  not  require  artificial 
heat.  They  were  permitted  to  occupy  the  hovers  for  a  couple  of  weeks  longer, 
when  the  hovers  were  removed  entirely.  Care  had  been  taken  in  keeping  the 
hovers  scrupulously  clean  by  removing  the  dirt  and  supplying  clean  chaff. 
After  removing  the  hovers,  the  poults  were  confined  to  their  nursery  rooms, 
each  4  by  12  feet,  with  an  outside  runway  4  by  20  feet  It  was  found  necessary 
to  provide  additional  runways  as  they  rapidly  outgrew  those  they  were 
occupying.  At  four  months  of  age  they  were  given  their  liberty.  They  would 
not  range,  nor  travel  but  a  few  rods  from  the  place  where  they  had  been 
confined. 

Feeding. — Unlike  chickens,  the  young  poults  appeared  not  to  know  where 
to  find  their  food.  Teaching  them  to  eat  promised  to  become  quite  a  problem. 
Failing  to  attract  them  to  their  feed  in  other  ways,  a  few  young  chicks  were 
placed  in  the  nursery  with  each  fiock  of  poults.  It  was  surprising  how  aptly 
they  took  their  first  lessoQS  from  the  chicks.  Within  one  hour  the  problem 
was  solved  and  all  were  feeding  and  drinking,  with  no  further  trouble.  The 
first  feed  was  stale  bread,  moistened  with  sweet  milk,  chopped  onion  tops,  grit, 
and  pure  water.  At  this  time  the  poults  were  nearly  three  days  old.  About 
three  days  later  their  bread  feed  was  gradually  changed  to  commercial  chick 
feed,  cooked  milk  curds,  and  lettuce.  Three  or  four  days  later  there  was  added 
to  this  feed  dry  bran  and  beef  scraps — five  parts  bran  to  one  part  scraps — mixed 
and  placed  within  their  reach  in  shallow  boxes,  which  was  kept  before  them 
all  the  time  until  they  became  five  months  of  age.  A  convenient  hopper  for 
this  dry  bran  feeding  we  find  to  be  a  box  4  feet  long,  6  inches  wide,  and  6  inches 
deep,  with  a  strip  2  inches  wide,  nailed  lengthwise  and  in  the  middle  along  the 
top.  Supply  this  hopper  daily,  just  enough  for  a  single  day's  feed — ^all  that  the 
poults  will  eat.  EYesh  green  stuff,  such  as  lettuce,  kale,  or  cabbage,  was  fed 
liberally  daily,  morning,  noon,  and  eveniuj:;  also  sweet  milk  and  fresh  water. 
The  drinking  vessels  were  washed  clean  daily.  A  box  of  gravel  and  cracked 
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shells  and  a  dust  bath  were  kept  in  their  nursery.  From  the  time  they  would 
pick  up  oats,  corn,  or  wheat  their  grain  ration  consisted  of  equal  parts  of  these 
grains,  mixed  and  scattered  in  the  runway  three  times  daily,  as  much  but  no 
more  than  they  would  eat.  We  regard  that  the  most  surprising  thing  in  con- 
nection with  the  feeding  was  the  small  quantity  of  these  grains  consumed,  which 
was  evidently  due  to  the  very  liberal  supply  of  milk  and  green  stuff  provided. 

Preparing  for  market — Two  weeks  before  these  turkeys  were  to  be  marketed 
for  the  Christmas  trade  they  were  weighed  separately,  when  one-half  of  the 
number  were  divided  into  lots  of  four  each  and  i)laced  in  darkened  pens,  admit- 
ting the  light  only  at  feeding  times,  while  the  remaining  one-half  were  confined 
in  roomy  roosting  quarters,  having  a  runway  of  20  by  50  feet.  These  quarters 
were  not  darkened  in  any  way.  Both  lots,  in  lieu  of  the  mixed  grain  and  dry 
bran  feed,  were  fed  three  times  daily  of  the  following  fattening  ration — all  they 
would  eat — making  the  change  gradually :  6  parts  com  meal,  2  parts  middlings,. 
2  parts  beef  scraps,  by  weight,  and  moistened  with  milk.  The  green  feed  was 
fed  as  before. 

This  experiment  lasted  two  weeks.  The  birds  that  were  confined  in  darkened 
pens  made  no  gain  whatever  in  weight,  while  those  birds  that  had  more  liberty 
gained  2  pounds  and  2i  pounds  each.  These  birds  were  marketed  when  a  little 
more  than  5^  months  of  age,  when  the  pullets  weighed  13  and  14  pounds  each, 
and  the  toms  17  to  19  pounds  each,  live  weight. 


[A  list  giving  the  titles  of  all  Farmers*  Bulletins  available  for  distribution  will 
be  sent  free  upon  application  to  a  Member  of  Congress  or  the  Secretary  of 
Agriculture.] 
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tion as  a  Farmers'  Bulletin  the  acc-ompanying  manuscript  entitled 
"Winter  Emmer,"  prepared  by  Mr.  Mark  Alfred  Carleton,  Cerealist  in 
Charge  of  the  Office  of  Grain  Investigations. 

In  recent  years  the  cultivation  of  emmer  in  the  United  States  has 
come  to  be  of  considerable  importance.  Heretofore  almost  the  entire 
bulk  of  the  crop  has  been  made  up  of  spring  varieties.  In  localities 
where  spring  grain,  is  not  well  adapted  there  is  always  need  of  fall- 
sown  varieties.  The  accompanying  paper  will  therefore  be  of  value 
to  farmers  in  such  districts. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau, 
Hon.  James  Wn.soN, 

Secretary  of  Agriculture, 
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nrTBODxrcTiov. 

Emmer  has  been  jj^rown  to  a  considerable  extent  as  a  profitable 
field  crop  in  portions  of  this  country  for  15  to  20  years  and  was  known 
to  northwestern  farmers  probably  as  early  as  1875  or  1880.  In 
recent  years  its  cultivation  has  greatly  increased  and  it  is  now  found 
worthy  of  a  place  in  statistics.  There  are  both  spring  and  winter 
varieties,  but  the  emmer  crop  of  the  United  States  heretofore  has  been 
almost  entirely  spring  sown.  This  paper  treats  of  winter  emmer 
and  the  importance  of  using  winter  varieties  for  certain  conditions 
and  in  certain  districts.  The  general  description  of  emmer,  its 
history,  etc.,  are  appUcable  equally  to  spring  or  winter  varieties. 

USE  OF  DTCOBBECT  VAMES  FOE  EMMEE. 

It  is  again  necessary  to  protest  strongly  against  the  use  of  incorrect 
names  for  emmer,  as  \vriters  who  are  supposed  to  be  well  informed 
still  persist  in  using  them.  The  most  conmion  word  thus  wrongly 
used  is  *'speltz,''  which  does  not  even  exist  as  a  legitimate  word  in 
any  language.  What  is  meant  is  the  German  word  *'spelz,''  which  is 
spelled  differently  and  which  is  translated  ** spelt"  in  English. 
True  spelt,  however,  differs  as  much  from  emmer  as  pears  differ 
from  apples.  The  difference  between  enmier  and  spelt  is  shown  in 
the  accompanying  illustrations  (figs.  1,  2,  and  3).  The  third  specimen 
(c)  in  figure  1  is  Black  Winter  emmer. 

CHASACTEEISTICS  OF  EMMEE. 

Ehnmer  is  a  species  of  wheat,  known  botanically  as  Triticum 
dicoccum  (T.  amyleum),  ,  The  plants  of  this  species  are  pithy  or 
hollow,  with  an  inner  wall  of  pith;  leaves  sometimes  rather  broad 
and  usually  velvety  hairy;  heads  almost  always  bearded,  very  com- 
])act.  and  much  flattened  at  the  2-rowed  sides.  The  appearance  in 
the  field  is  quite  different  from  that  of  spelt.  The  spikelets  (that  is, 
the  unhulled  grains  as  they  come  from  the  thrasher),  however,  look 
considerably  like  those  of  spelt,  but  differ  principally  in  the  presence 
always  of  a  short,  pointed  pedicel.  (Fig.  2.)  This  pedicel,  which 
is  really  a  portion  of  the  rachis  (stem)  of  the  head,  if  attached  at  all 

466  5 


6  WINTER    EMMER. 

to  the  spelt  spikolets,  is  always  very  blunt  and  much  thicker.  Usu- 
ally, however,  its  pedicel  does  not  remain  attached  to  the  base  of 
the  spelt  Epikelet  after  thrashing;  instead,  each  spikelet  carries  on 
its  inner  face  the  pedicel  belonging  to  the  next  spikelet  above.  (Fig. 
3.)  Besides,  the  emmer  spikelets  are  flattened  on  the  inner  side  and 
not  arched  as  in  spelt,  so  that  they  do  not  stand  out  from  the  rachis 
as  the  spelt  spikelets  do,  but  lie  close  to  it  and  to  one  another,  forming 
a  solidly  compact  head.  The  spikelets  of  spelt,  on  the  other  hand,  are 
placed  far  apart  and,  being  arched  on  the  inner  side,  stand  out  from 
the  rachis,  forming  a  very  loose  head.  The  spikelets  of  emmer  are 
usually  two  grained,  one  grain  being  located  a  little  higher  than  the 


other.  The  outer  chaff  is  boat  shaped,  keeled,  and  toothed  at  the 
apex.  The  grain  ia  somewhat  similar  to  that  of  spelt,  but  is  usually 
harder,  more  compressed  at  the  sides,  and  redder.  Emmer  is  a  more 
hardy  plant  than  spelt  in  every  way.  Almost  all  varieties  of  emmer 
are  considerably  resistant  to  drought,  and  certain  varieties  are  very 
resistant  to  rust.  Moreover,  emmer  ia  a  crop  adapted  to  general 
conditions,  more  so  than  other  cereala,  and  will  withstand  to  a  con- 
siderable degree  the  effects  of  wet  weather  in  humid  climates.  (Fig. 
4.)  Fall-sown  varieties  are  also  quite  winter  hardy.  Emmer  will 
produce  a  fair  crop  under  almost  any  condition  of  soil  and  climate, 
but  thrives  best  in  a  dry  prairie  region  with  hot  summers,  where  it 
gives  excellent  yields. 
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DISTBIBUTIOIT  OF  EKHEE. 

The  origin  of  emmer  as  a  cultivated  plant  dates  back  to  prehistoric 
times,  without  much  question.     It  was  probably  derived  from  ein- 
kom  (TriticuTn  numococcum) , 
a  atiU  simpler  form  of  wheat, 
which  apparently  originated 
in  southeastern  Europe  and 
which  has  very  narrow,  com- 
pressed heads,  with   usually 
but  one  grain  to  the  spikelet. 
Emmer  seems  to  have  been 
found  first  in  Switzerland  and 
is  grown  in  that  country  at 
present.     It  is  also  grown  in 
Servia,      Germany,     Russia, 
Spain,  and  Abyssinia,  and  to 
some  extent  in  Franco   and 
Italy.     A  rather  large  quan- 
tity of   emmer   of   excellent 
quality  is  produced  in  Russia 
each  year.     All  our  best  seed 
of  spring  emmer  ia  obtained  from  that  country,  and  when  grown  in 
our  northwestern  plains  yields  a  grain  entirely  equal  in  quality  to  that 
of  the  original.     The  average  annual  production  of  emmer  in  Russia 
is  about  10,000,000  bushels. 
The  climate  of   the  upper 
Volga  region  seems  admi- 
rably suited  for  the  growth 
of   this  cereal.     The  varie- 
ties grown  there  are  almost 
wholly  of    the   white-chaff 
group.     In  north  Caucasus 
a  considerable  quantity  of 
red-thaf!    emmer    is    pro- 
duced,    Emmer      is-    also 
grown    in   Germany   to   a 
considerable  extent,    as   is 
true  spelt,  hence  the  two 
cereals  have  been  much  con- 

no.3.-sp*i»pik«teurm«iiy  without  pedicel  Mt«h«i  CO  '"s^*!'  '"^'^  i^  '^  P'^^'-ly  for 
boA  but  usually  with  the  pedicel  oi  the  nflit  spikcici    that  reason,  probably,  that 

ntuched  tote«.  jj^pj.^   j^^    Ij^^jj  g^lj,jj  ^  ^^^_ 

fusion  of  names  in  other  countries,  into  which  both  emmer  and  s])elt 
have  been  introduced  from  Germany.  Several  varieties  of  emmer  arc 
grown  in  Servia,  including  an  excellent  white-chaff  sort.     Often  the 
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heads  in  tlie  Servian  varieties  are  rather  small.  The  annual  production 
of  emmer  in  Servia  is  considerable.  Varieties  of  the  white,  Bmooth, 
benrded  group  are  mostly  grown  in  Germany,  Switzerland,  France, 
and  Italy.  In  Abyssinia  several  interesting  varieties  are  grown  at 
altitudes  of  5,000  to  9,000  feet.  Judging  from  certain  statements 
in  ofTicial  reports,  the  inference  is  that  emmer  is  also  grown  in 
northern  India,  Tibet,  and  portions  of  China,  but  it  has  not  yet  been 
introduced  from  those  regions  into  this  country. 

CUITIVATIOH  OF  EMMEE  IH  THE  iraiTED   STATES. 

In  a  previous  bulletin,  the  writer '  entered  into  a  general  discussion 
of  emmer,  referring  especially  to  spring  varieties.     Certain  tests  of 


Pio.  I.— BiKk  WlaletflmineF  (O.  I.  No.  2J3T]  M  the  Maryland  Agitcuttuntl  Eiperlment  Station,  June  21, 

spring  emmer  made  by  different  farmers  are  mentioned,  as  well  aa 
trials  at  agricultural  experiment  stations.  The  results  of  these 
trials  are  summed  up  briefly  on  page  11  of  the  bulletin  cited,  as  follows: 

From  Ihe  trials  ho  far  made  of  emmer,  both  at  the  experiment  stations  and  on  farms, 
aa  well  aa  the  plat  experiments  of  this  Department,  one  may  draw  the  following  con- 
clusions with  respect  to  its  success  in  cultivation  in  thiscounlry;  (I)  It  is  mjist  success- 
ful in  the  Groat  Plains  region,  particularly  the  northern  portion,  in  the  Palouse  coun- 
try, and  in  northern  portions  of  the  irrigated  districts;  (2)  in  other  parts  of  the  coi^lry, 
however,  it  will  ofl«n  compare  well  with  other  crops,  and  is  especially  able  to  escape 

I  Carlolon,  U.  A.    Emmer:  A  Grain  tor  the  Scmiaild  Reglaiu.    Farmera'  Bulletin  139,  U.  8.  Dept.  ot 
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damage  from  continued  wet  weather  at  harvest  time;  (3)  it  stands  up  well  in  the 
field;  (4)  it  is  usually  very  resistant  to  the  attacks  of  leaf  rust,*  smuts,  and  other  fungi; 
(5)  it  b  very  resistant  to  drought;  (6)  in  districts  where  it  is  otherwise  adapted  it  gives 
excellent  yields;  (7)  true  winter  varieties,  of  which  there  are  not  many,  resist  rather 
hard  winters. 

As  already  stated,  emmer,  though  resistant  to  drought,  and  having 
been  introduced  more  especially  for  use  in  semiarid  districts,  is  also 
fairly  well  adapted  to  humid  areas;  in  fact,  it  is  a  general-purpose 
crop  with  reference  to  climate  and  soil.  However,  in  the  humid 
areas  and  in  other  districts  where  the  winters  are  not  severe,  winter 
grains  are  always  much  more  profitable  than  spring  grains  where  the 
former  can  be  grown,  as  they  give  much  better  yields  and  by  ripening 
early  often  escape  the  effects  of  rust,  and  they  also  appear  to  escape 
attacks  of  some  insects,  and  may  also  furnish  fall  and  winter  pasturage. 
It  was  therefore  desirable  to  introduce  and  test  winter  varieties  of 
emmer  if  these  could  be  obtained. 

nrTEODUCTioir  of  wnrxE.^  emmek. 

It  was  known  to  the  writer  for  some  time  that  winter  emmer 
existed  in  southern  European  countries  all  the  way  from  Spain  east- 
ward to  Servia.  One  variety  in  particular,  the  Black  Winter  emmer, 
has  been  for  many  years  advertised  by  a  seed  firm  in  Paris,  and  smaU 
samples  received  from  that  firm  at  different  times  have  been  planted 
in  the  nursery  rows  of  our  experimental  plats.  It  was  decided  to 
obtain  more  seed  and  give  this  variety  a  thorough  trial.  Therefore, 
in  August,  1904,  36  kilos,  or  about  79  pounds,  of  seed  of  Black  Winter 
emmer  were  obtained  from  the  seed  firm  mentioned  and  planted  that 
fall.  From  the  resulting  crop  the  seed  was  increased  from  year  to 
year  (figs.  4  and  5)  and  finally  distributed  under  G.  I.  No.  2337,  to 
experiment  stations  and  a  number  of  farmers  throughout  the  country. 
The  results  of  all  trials  made  since  that  time  to  date  have  been  gener- 
ally good,  though  there  have  been  occasional  disappointments. 

Several  varieties  of  winter  emmer  are  grown  in  southern  Europe. 
Aside  from  minor  characters  these  varieties  differ  from  the  spring 
emmers  in  having  a  considerably  larger  head,  particularly  broader, 
and  a  larger  and  stiff er  stem.  The  leaves  and  chaff  are  velvety,  that  is, 
covered  with  many  small  hairs.  There  is  a  good  root  development 
and  the  habit  of  growth  of  the  plant  is  that  possessed  by  all  winter 
cereals.  The  velvety  character  of  the  plant,  as  well  as  other  pecul- 
iarities in  the  structure  of  the  leaves  and  stem,  probably  accounts 
for  the  fact  that  this  crop  is  resistant  to  the  effects  of  wet  seasons  in 
the  himiid  areas  and  also  resistant  to  drought. 

1 A  few  varieties  have  been  found  to  rust  considerably  in  certain  instances. 
8U7^— BuU.  466—11 2 
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ADAPTATIOir  OF  WIVTEB  EMXES.  IS  THE  UlflTED  STATES. 

Trials  of  winter  etmner  have  been  conducted  on  experiment  farms 
and  quite  a  number  liave  also  been  made  by  farmers. 

TBIALS  ON  EXPEBIUENT  FABICS. 

While  enuner  has  been  grown  for  one  or  two  years  in  a  number  of 
places,  the  grain-experiment  farms  controlled  wholly  or  in  part  by 


FiQ.S.— FHirolDLsck  winter fmmcr(G.  I.  No.  3137)  &tllieUalti»l  states  Experiment  Form,  Channine, 
Tex..  June  H,19IW. 

the  United  States  Department  of  Agriculture  have  not  been  running 
a  sufficient  lengtli  of  time  to  permit  tests  to  extend  over  any  con- 
siderable number  of  years.  The  only  very  extensive  series  are  the 
trials  made  at  the  -\mariIlo  (Tex.)  Experiment  Farm  and  on  the 
cooperative  experiment  farm  conducted  until  recently  at  McPherson, 
Kans.  Even  at  the  Amarillo  Experiment  Farm  the  aeries  covered 
only  three  years,  viz,  1906  to  1908,  inclusive.  The  yields  for  these 
three  years  were  as  follows: 
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Table  I. —  Yields  of  winter  emmer  at  the  AmarUlo  Experiment  Farm,  1906-1908, 

inclusive. 


Yield  (in  bushels). 


G.  I.  No. 


1906 


1907 


2337 

2483 


42.07 


32.25 
50.37 


Average. 


1908 


3  years. 


23.30 
17.29 


32.54 


2  years. 


33.83 


At  the  McPherson  (Kans.)  Cooperative  Experiment  Farm  tests  with 
winter  emmer  were  made  covering  the  five  years  from  1905  to  1909, 
inchisive,  with  results  as  follows  : 

Bushels. 

1905 18. 75 

1906 53. 33 

1907 31. 10 

1908 77. 00 

1909 47. 20 

Average  for  5  years 45. 47 

Mr.  V.  L.  Cory,  in  direct  charge  of  the  experiments  at  McPherson,  in 
a  recent  report  comments  as  foUows  on  emmer  as  grown  on  this  farm: 

Neither  einkom  nor  spring  emmer,  so  far  as  tested,  is  of  value.  On  the  other  hand, 
our  results  demonstrate  the  value  of  winter  emmer.  It  is  resistant  to  cold  and  drought, 
coming  through  the  severely  cold  and  dry  winter  last  year  (1909)  with  a  siu^ival  of  50 
per  cent  and  giving  a  yield  of  47  bushels  per  acre. 

With  this  grain  there  is  a  certainty  of  producing  a  fair  crop  that  does  not  exist  in 
either  barley  or  oats.  In  bushels  per  acre  it  yields  more  than  any  other  of  the  small 
grains,  and  in  pounds  per  acre  it  is  only  outyielded  by  wheat,  which  can  not  be  con- 
sidered as  a  feeding  crop.  Again,  emmer  is  scarcely  susceptible  to  leaf  rust  and  not  at 
all  to  the  smuts,  and  is  not  readily  damaged  by  harvest  r^ins.  If  not  harvested  at 
early  ripening,  stem  rust  usually  attacks  the  plants,  but  too  late  to  cause  much  damage. 

Emmer  and  spelt  are  used  for  feeding  to  live  stock  and  compare  favorably  with 
oats  and  barley  for  that  purpose.  The  large  yields  produced  by  these  two  winter 
cereals  indicate  that  these  grains  may  be  of  considerable  value  in  central  Kansas  for 
furnishing  stock  feed. 

Before  beginning  operations  at  the  Amarillo  (Tex.)  Experiment 
Farm,  investigations  had  been  conducted  for  three  years  at  Channing, 
Tex.,  and  during  two  of  these  years,  1905  and  1906,  Black  Winter 
emmer  (G.  I.  2337)  was  grown,  giving  yields  of  47.10  bushels  per 
acre  in  1905  and  31.10  bushels  in  1906  (fig.  5),  or  an  average  for  the 
two  years  of  39.10  bushels.  Concerning  this  crop  at  Channing,  Mr. 
A.  H.  Leidigh,  then  superintendent  of  the  experiments,  conmiented 
as  follows  in  a  report  for  the  year  1906: 

The  Black  Winter  emmer  (G.  I.  No.  2337),  also  of  foreign  origin,  while  not  making 
as  striking  a  showing  in  1906  as  in  1905,  is  undoubtedly  a  valuable  introduction  and 
would  have  shown  a  higher  >deld  if  it  could  have  been  cut  at  the  proper  time  the 
pest  season. 
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In  the  cooperative  grain  experiments  conducted  at  Nephi,  Utah, 
between  this  Bureau  and  the  Utah  experiment  station,  Black  Winter 
emmer  has  been  grown  three  years  with  the  following  yields:  1908, 
41.33  bushels;  1909,  42.49  bushels;  1910,  32  bushels.  The  average 
for  the  three  years  was  38.6  bushels.  The  weight  per  bushel  has 
been  so  far  about  30  pounds.  In  Circular  No.  61  of  the  Bureau  of 
Plant  Industry,  entitled  * 'Dry-Land  Grains  in  the  Great  Basin,"  pag€« 
15-16,  the  author,  F.  D.  Farrell,  comments  as  follows  on  this  crop: 

Its  ability  to  resist  drought  lias  been  satisfactorily  demonstrated  and  at  Nephi 
it  has  proved  extremely  hardy.  *  *  *  The  hardiness  and  drought  resistance  of 
Black  Winter  emmer  and  its  high  yield  and  excellent  feeding  qualities  make  it  a 
particularly  desirable  grain  for  dry-land  farmers  who  wish  to  raise  their  own  stock  feed. 

Black  Winter  emmer  was  grown  in  cooperative  experiments  con- 
ducted with  the  State  experiment  station  in  California  during  four 
seasons,  1906  to  1909,  inclusive.  These  experiments  were  in  dupli- 
cate at  Modesto  and  Yuba  City.  The  Yuba  City  experiments  in 
1908  were  transferred  to  Davis.  The  yields  of  the  winter  emmer  at 
Modesto  were  as  follows:  1906,  13  bushels;  1907,  failure;  1908,  fail- 
ure; 1909,  35.3  bushels.  Counting  the  total  failures  the  average  for 
the  four  seasons  was  12.7  bushels  per  acre.  The  results  at  Yuba  City 
and  Davis  were:  1906,  13.7  bushels;  1907,  24  bushels;  1908,  12.6 
bushels;  1909,  52  bushels.  The  average  yield  for  the  four  years  was 
25.6  bushels  per  acre.  The  results  were  therefore  fair  at  Davis  and 
Yuba  City,  but  unprofitable  at  Modesto. 

As  previously  stated,  winter  emmer  has  been  tested  at  several  of 
the  State  experiment  stations,  but  in  no  case  has  there  been  any 
considerable  number  of  trials.  The  few  tests  that  have  been  made 
at  stations  south  of  the  fortieth  parallel  have  as  a  rule  given  satis- 
factory results.  No  doubt  a  considerable  number  of  instances  with 
positive  results  would  have  been  obtained  in  experiment-station 
trials  if  more  attention  had  been  given  to  its  distribution  in  southern 
latitudes.  The  idea  at  first  was  that  winter  emmer  would  be  adapted 
to  withstand  winters  rather  more  severe  than  appears  to  be  the 
case.  On  looking  up  the  matter  more  recently  it  appears  that  in 
all  tests  of  winter  emmer  in  European  countries  it  has  been  found 
that,  although  a  winter  crop,  it  will  not  withstand  as  severe  cold  as 
some  of  the  hardier  common  winter  wheats. 

TBIALS  BY  FABMEBS. 

Winter  emmer  has  not  yet  been  given  a  very  wide  distribution. 
Nevertheless,  a  number  of  farmers  have  had  opportunity  to  grow  it, 
and  wherever  careful  attention  has  been  given  and  the  winters  are 
not  particularly  severe  results  have  usually  been  good. 

Mr.  George  W.  Oster,  of  Osterburg,  Pa.,  grew  winter  enmier  in 
1908-9  and  obtained  a  yield  of  45  bushels  per  acre.  No  rust,  smut, 
or  insects  of  any  kind  affected  the  crop- 
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Mr.  R.  T.  Bennett,  of  Wadesboro,  N.  C,  obtained  a  yield  of  about 
25  bushek  per  acre  in  1907,  when  wheat  on  the  same  farm  yielded 
12  bushels  per  acre.  In  that  locality,  of  coiu^e,  winter  emmer  is 
winter  proof.  Mr.  Bennett  made  the  comment  that  "stock  prefer 
the  emmer  to  oats  and  no  weather  is  too  frosty  for  it.'' 

Mr.  A.  L.  Dimlap,  of  Lupton,  Mich.,  obtained  a  yield  of  12  bushels 
per  acre  in  1910,  when  the  preceding  fall  from  seeding  time  until 
winter  was  very  dry.  He  states  that  the  crop  is  "very  good;  better 
than  oats."     It  weighed  40  pounds  per  bushel. 

Mr.  D.  L.  Davis,  of  Zenia,  Cal.,  grew  winter  emmer  during  the 
year  1909-10,  sowing  broadcast  at  the  rate  of  70  pounds  per  acre. 
A  yield  of  31  bushels  per  acre  was  obtained.  Mr.  Davis  remarks  in 
a  report  that  "it  is  a  great  drought  resister.  It  stood  the  drought 
equal  to  rye.  It  is  the  sinrest  crop  I  have  foxmd  in  eight  years*  trial 
of  grain  here.  The  straw  is  soft.  It  fills  weU,  stands  up  good,  and 
yields  better  than  barley  or  rye."  In  February,  1911,  Mr.  Davis 
wrote  in  response  to  an  inquiry  from  this  office:  "I  have  sold  every 
bit  of  the  emmer.  I  have  not  even  a  sample  on  hand.  The  people 
come  for  25  miles  for  seed." 

As  showing  the  adaptation  of  this  crop  to  dry  districts  it  is  interest- 
ing to  report  that  Mr.  S.  A.  Figart,  of  Johnson,  Stanton  County,  Kans., 
in  the  extreme  southwestern  part  of  the  State,  obtained  a  yield  of 
60  bushels  per  acre  in  the  summer  of  1907  from  a  seeding  of  only 
half  a  bushel  per  acre.  The  crop  was  drilled  and  was  no  doubt 
given  good  attention  in  other  respects.  The  same  season  the  other 
crops  of  Mr.  Figart  yielded  as  follows:  Com,  30  bushels;  wheat,  5 
bushels;  white  spelt  (true  spelt,  not  emmer),  15  bushels.  It 
should  be  remarked  that  a  crop  of  this  kind  giving  such  yields  is  of 
the  greatest  importance  in  this  district,  where  the  conditions  are 
such  that  stock  raising  must  be  practiced  to  a  large  extent,  and 
emmer  has  already  proved  to  be  an  excellent  stock  feed,  easily 
taking  the  place  of  barley,  rye,  or  oats. 

EXPERIENCE  WITH  BLACK  WINTER  EMMEB  ON  A  WYOMING  FABM. 

The  most  interesting  trial  of  winter  emmer,  outside  of  those  con- 
ducted on  the  Federal  and  State  experiment  farms,  is  that  on  a  farm 
at  Worland,  Wyo.,  by  Prof.  B.  C.  Buffum,  who  was  formerly  director 
of  the  State  agricultural  experiment  station  at  Laramie,  Wyo.  Hav- 
ing had  much  experience  in  experiments  with  grains  as  well  as  other 
crops,  an  account  of  his  results  with  this  cereal  will  be  read  with  much 
interest. 

In  the  summer  of  1907  Prof.  Buffum  obtained  about  2  quarts  of 
Black  Winter  emmer  from  the  Office  of  Grain  Investigations  of  this 
Department  and  has  recently  reported  his  results  with  this  crop,  as 
follows:  Portions  of  this  seed  were  planted  at  intervals  during  August 
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and  September  on  sagebrush  bottom  land  which  had  been  prepared 
in  July ;  the  soil  being  then  dry  and  loose,  the  land  was  thoroughly  irri- 
gated before  planting.  The  crop  from  the  earliest  planting  was  5  to  7 
inches  in  height  at  the  beginning  of  winter,  .In  the  spring  of  1908 
it  was  found  tliat  only  72  plants  had  survived,  the  rest  having  been 
winterkilled.  Among  the  survivors  were  a  few  which  seemed  to 
be  of  a  different  type,  with  laige,  coarse-growing  straw  and  very 
laige,  composite  lieads  which    were  different   in  appearance  and 


of  darker  color  tlian  the  ordinary  ones.  These  particular  plants 
were  used  by  Prof.  Buffum  as  the  basis  for  an  improved  strain  of 
winter  emmer.  He  reports  that  in  the  tliree  seasons  since  1908 
none  of  it  has  winterkilled,  so  far  as  observed,  and  tliat  it  has  come 
true  to  the  type  selected.  In  the  fall  of  1908  ho  planted  about 
four-fifths  of  an  acre  of  bench  land  to  tliis  strain  of  emmer.  The 
seed  was  <lropped  by  hand  in  rows  2i  feet  apart,  with  only  a  single 
seed  in  a  place  so  far  as  possible.     In  1909  this  four-fifths  acre  (fig.  6} 
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yielded  34  bushels  of  seed  weighing  between  34  and  36  pounds  per 
bushel. 

In  the  fall  of  1909  a  10-acre  field  was  sown  to  this  seed.  Earlier 
in  the  season  the  field  had  been  sown  to  Canada  peas,  but  a  lack  of 
water  and  the  hot  summer  prevented  the  peas  from  making  any 
profitable  growth.  A  volunteer  crop  of  spring  barley  and  spelt 
came  up  and  these  and  the  few  peas  were  cut  for  hay.  The  ground 
was  then  plowed,  irrigated,  and,  in  September,  sown  to  the  emmer, 
which  made  a  small  growth  before  freezing  weather  commenced. 
The  rate  of  seeding  was  from  30  to  34  pounds  per  acre.     In  the  spring 


Fio.  7. — Side  vlow  at  a  ll>4orB  Inrrease  field  of  Improved  Winter  emmi 
Uon  ol  field  was  ItO  or  150  bushels  per  sen.  The  Kliial  ylrlrl  of  th 
gnpbed  at  Worland,  Wyo. 

of  1910  the  plants  on  tliis  field  looked  thin  and  scattered,  but  appar- 
ently none  had  been  winterkiDcd.  During  the  third  irrigation  of  the 
field  a  break  in  the  canal  left  the  crop  without  further  water  for  26 
days.  The  field  yielded  691  bushels,  or  at  the  rate  of  69.1  bushels 
per  acre.  (Fig.  7.)  The  crop  of  1911  was  also  good,  but  the  actual 
yields  are  not  yet  known. 

The  most  important  feature  of  Prof.  Buffum's  report  is  that  with 
reference  to  winterkilling.  As  stated,  in  the  spring  of  1908  it  was 
found  that  only  72  plants  had  survived  the  winter  from  tlie  sowing 
of  2  quarts  of  the  original  seed.  This  natural  selection  has  apparently 
resulted  in  the  production  of  a  much  hardier  strain.  In  the  three 
following  crops  of  1909  to  1911  Uttle  or  no  winterkilling  has  occurred. 
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This  strain  of  winter  emmer,  therefore,  after  a  trial  of  three  years 
without  winterkiUing  probably  completely  establishes  winter  emmer 
as  a  winter-hardy  crop  in  intermountain  districts  as  far  north  as 
northern  Wyoming,  especially  as  the  winter  of  1909-10  was  imusually 
severe.  As  also  stated  in  the  report,  the  72  plants  surviving  in  the 
spring  of  1908  showed  considerable  variation  in  the  form  of  head, 
some  of  them  being  composite.  Only  about  a  dozen  plants  having 
large  composite  heads  were  selected  and  planted  that  fall,  and  from 
these  plants  have  resulted  all  the  crops  since  grown.  Because  of  this 
selection  of  a  comparatively  pure  strain  unusually  hardy  it  is  now 
called  the  improved  winter  emmer.  From  the  dozen  selected  plants 
of  the  1908  crop  were  produced  34  bushels  in  1909  and  710  bushels 
in  1910,  while  the  present  crop  (1911),  at  this  date  unthrashed,  is 
estimated  at  about  20,000  bushels.  This  is  an  unusual  record  and 
somewhat  similar  to  that  achieved  by  David  Jones  with  the  Swedish 
Select  oat.*  It  will  now  be  important  to  test  this  strain  in  the  North- 
em  States  east  of  the  Rocky  Mountains,  and  the  results  of  such  tests 
will  be  awaited  with  much  interest. 

VALUE   OF  WIITTEB  EMMEB  AS  A  FIELD   CBOP. 

Winter  emmer  will  be  found  of  much  value  in  a  field-cropping 
system  in  several  ways.  Since  it  is  used  for  stock  feeding  in  the  same 
way  as  oats  or  barley,  it  will  be  of  much  use  in  locahties  where  those 
crops  do  not  give  good  results.  In  a  number  of  the  Central,  Southern, 
and  Eastern  States,  where  oats  do  not  do  so  well  as  in  the  North  and 
where  winter  oats  would  not  be  hardy,  there  is  considerable  demand 
for  a  winter  cereal  to  be  used  as  stock  feed.  This  crop  should  exactly 
fill  that  demand.  It  will  ripen  earher  than  oats,  yield  better,  and 
may  furnish  a  considerable  quantity  of  fall  and  winter  pasturage 
when  the  ground  is  in  condition  for  turning  stock  into  the  field  with 
safety.  It  will  withstand  extremes  of  climate  much  better  than  any 
other  cereal.  For  a  large  part  of  the  United  States,  therefore,  it 
may  be  considered  a  general-purpose  crop  so  far  as  climate  is  concerned, 
but  it  will  not  withstand  the  winter  in  the  Northern  States  east  of  the 
Rocky  Mountains. 

In  the  Rocky  Mountain  and  Pacific  coast  region  winter  emmer  will 
be  particularly  valuable  as  a  stock  feed  in  dry  farming,  for  the  reason 
that  often  the  drought  is  too  great  for  ordinary  crops  of  oats  and 
barley,  but  not  sufficient  to  prevent  the  production  of  a  fair  crop  of 
ermner.  It  can,  therefore,  bo  used  as  a  parallel  crop  to  winter  wheat, 
the  emmer  being  grown  for  stock  feeding  and  the  winter  wheat  for 
sale.  The  best  results  with  winter  emmer  so  far  have  been  obtained 
in  intermountain  districts. 


I  Carleton,  M.  A.    Ten  Years'  Experience  with  the  Swedish  Select  Oat.    Bulletin  182,  Bureau  of  Plant 
Industry,  U.  S.  Dept.  of  Agriculture,  1910,  pp.  2»-.%. 
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USES  OF  WnrXEB  EMMEE. 

In  Germany,  Russia,  and  other  southeastern  countries  of  Europe 
emmer  is  often  used  as  human  food.  In  Russia  such  use  is  chiefly 
in  the  form  of  breakfast  foods.  In  other  coimtries  it  is  used  to  a 
considerable  extent  in  bread  making.  In  the  United  States  emmer 
is  not  yet  used  for  hiunan  food,  but  it  may  be  so  used  before  many 
years,  as  it  is  known  to  furnish  an  excellent  breakfast  food. 

A  number  of  experiments  in  the  use  of  emmer  for  feeding  to  stock 
have  been  made  already  at  several  of  the  experiment  stations  with 
various  results.  Emmer  has  usually  been  found,  however,  a  fairly 
good  food,  though  in  some  cases  barley  or  oats  appear  to  be  better. 
To  decide  accurately  between  emmer  and  the  other  crops,  however, 
one  must  consider  the  greater  possibility  of  obtaining  a  crop  of 
emmer  in  the  drier  districts.  Several  bulletins  on  the  feeding  value 
of  emmer  have  been  published  by  the  South  Dakota  Agricultural 
Experiment  Station,  the  first  results  having  been  pubUshed  in  1901. 
In  these  first  experiments  it  was  found  that  emmer  was  worth  about 
two-thirds  as  much  per  bushel  as  barley  for  feeding  to  fattening  lambs 
as  a  single-grain  ration  and  that  about  twice  the  profit  can  be  reaUzed 
from  fattening  sheep  on  barley  as  can  be  obtained  from  feeding  upon 
emmer  imder  the  same  conditions,  where  the  expense  of  caring  for  the 
sheep  is  disregarded.*  A  further  conclusion  is  that  emmer  is  not  a 
proper  food  for  fattening  lambs  as  a  single-grain  ration. 

In  1906  further  results  were  published  from  this  station '  on  the 
use  of  proso,  or  Russian  millet,  and  emmer  for  feeding  calves  in  com- 
parison with  com  and  oats.  In  this  instance  emmer  produced  good 
results  as  compared  with  com.  The  lot  of  calves  fattened  on  emmer 
did  not  produce  as  much  average  daily  gain  as  the  lot  fattened  on 
com,  but  the  difference  was  not  great,  and  during  the  pasturing  period 
the  lot  fed  on  emmer  gained  112  pounds  more  than  the  lot  fed  on  com. 
It  required  only  5.16  pounds  of  emmer  during  this  pasturing  period 
to  produce  a  pound  of  gain,  compared  with  7.03  pounds  of  com.  An 
important  feature  is  that  the  lot  fed  on  emmer  did  not  consume  as 
much  hay  per  poimd  of  gain  as  did  other  lots,  showing  that  the  chaff 
of  emmer  is  a  good  substitute  for  hay. 

In  Bulletins  Nos.  81  and  86  of  the  South  Dakota  station,  results 
were  pubhshed,  showing  that  it  requires  more  pounds  of  emmer  to 
produce  a  pound  of  gain,  either  in  butter  fat  (in  feeding  to  dairy 
cattle)  or  in  flesh  (in  fattening  range  lambs). 

In  another  pubHcation  from  the  South  Dakota  station  in  1907  it 
was  found,  among  other  things,  that  a  pound  of  corn  is  equal  to  IJ 

*  Ctallcott,  E.G.,  and  Thombe*,  W.  T.  Spdtz  vs.  Barley— A  Comparison  of  the  Food  Value  of  Speltz  and 
Barley  as  a  81ngl&>Qrain  Ration  for  Fattening  Sheep.  Bulletin  71 ,  South  Dakota  Agricultural  ExperimenI 
Station.  1901,  p.  88. 

*  WOson,  James  W.,  and  Skinner,  H.  O.  Speltz  and  Millet  for  the  Production  of  Baby  Beef.  Bulletin 97, 
South  Dakota  Agricultural  Experiment  Station,  1906. 
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pounds  of  emmer  for  steer  feeding  and  that  where  the  com  and 
emmer  were  mixed  half  and  half  by  weight  the  relation  was  about 
the  same,  with  a  small  gain  in  favor  of  the  mixture.*  It  was  also 
found  to  be  a  detriment  to  feed  ground  emmer  instead  of  the  whole 
kernel,  the  palatability  of  the  food  appearing  to  be  thus  decreased. 

In  a  publication  from  the  Wyoming  station  in  1909'  on  emmer 
feeding,  using  for  feeds  emmer,  barley,  and  alfalfa,  it  was  found 
among  other  things  that  27  per  cent  less  alfalfa  and  28  per  cent  less 
grain  were  required  in  a  feed  for  lambs  when  barley  replaced  enmier 
in  a  ration. 

The  Colorado  station  gives  an  account*  of  interesting  trials  showing 
good  results  from  feeding  emmer.  Of  five  lots  of  lambs  fed  different 
combinations  of  food,  a  lot  fed  with  emmer  and  alfalfa  gave  the  most 
profit.  The  cost  per  pound  of  gain  of  feeding  each  of  the  first  lots 
and  the  resulting  profit  in  each  case  were  as  follows: 

Table  II. — Cost  and  profit  in  feeding  lambs  with  different  feeds. 


Lot. 


1 
2 
3 

4 

5 


Feed.  Cost.         Profit. 


Com  and  alfalfa 5. 25  $1 .  65 

Emmer  and  alfalfa 4. 28  3.04 

Barley  and  alfalfa 4.95  2.02 

Wheat,  barley,  and  alfalfa 4.68  2.30 

Wheat,  emmer,  and  alfalfa 6. 93  .62 


Cost. 

CenU. 
5.25 
4.28 
4.95 
4.68 
6.93 

It  is  seen  in  feeding  with  the  various  combinations  of  cereals,  some 
results  are  favorable  and  some  are  unfavorable  to  the  use  of  emmer. 
As  before  remarked,  the  adaptabiHty  of  emmer  in  the  drier  districts 
must  be  taken  into  consideration  together  with  the  greater  quantity 
of  grain  per  acre  that  may  be  produced  in  these  districts  by  growing 
this  crop. 

PBODUCTIOir  OF  EMMEB  IS  POUITDS  OF  GRADT  FEB  ACBE  AS 

COMPABED  WITH  OTHEB  CEBEALS. 

It  is  important  to  know,  if  possible,  the  amount  of  grain  per  acre 
by  weight  that  emmer  will  furnish  compared  with  other  cereals  that 
may  be  used  in  stock  feeding  in  order  to  determine  which  crop  it  is 
most  profitable  to  grow  for  that  purpose  when  quaUty  is  also  taken 
into  consideration.     The  North  Dakota  station*  presents  a  tabular 

1  Wilson,  James  W.,  and  Skinner,  H.  O.  Bulletins  of  the  South  Dakota  Agricultural  Experiment  Sta- 
tion: No.  81,  Feeding  Dairy  Cows,  II,  1903,  pp.  27-40;  No.  86,  Fattening  Range  Lambs,  1904,  pp.  1-16;  No. 
100,  The  Feeding  Value  of  Speltz  in  Beef  and  Pork  Production,  1907,  pp.  11^128. 

sFaville,  A.  D.    Lamb  Feeding  for  190a-9.    Bulletin  81,  Wyoming  Agricultural  Experiment  Station, 

1909,  p.  8. 

s  Bufliun,  B.  C,  and  Griffith,  C.  J.  Lctmb  Feeding  Exi>eriments.  Bulletin  75,  Colorado  Experiment 
Station,  1902,  pp.  21-27. 

4  Shepperd,  J.  U.,  and  Churchill,  O.  O.  Cereal  Crop  Ezperlmeats.  Bulletin  76,  Korth  Dakota  Agilp 
cultural  Experiment  Station,  1907,  p.  312. 
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statement  of  yields  for  eight  years  in  pounds  per  acre  of  enuner,  barley, 
oats,  common  wheat,  and  durum  wheat,  here  reproduced  as  follows: 

Table  III. — Comparative  yields  in  pounds  per  acre  of  emmeTy  barley,  oats,  and  wheat 

for  eight  years  at  Fargo,  N.  Dak. 


Kind  of  grain. 


Enuner 

Baiiey 

Oats 

Wheat 

Dunun  wheat. 


1896 

1809 

1900 

1901 

1902 

1903 

1904 

1906 

X6t. 

2,338 
2,336 
2,400 
2,212 

X6t. 

2,291 

2,360 

2,436 

1,552 

1,948 

X6f. 
980 
844 
1,068 
1,379 
1,167 

X6f. 

2,518 

1,946 

1,933 

1,719 

1,997 

Us. 

2,469 

2,780 

1,968 

1,500 

1,943 

X6t. 

2,101 
2,079 
2,378 
2,694 
2,833 

X6t. 

1,976 
1,704 
2,054 
984 
1,410 

Ub8. 

890 

840 

1,610 

1,560 

1,500 

Average. 


U8. 

1,945 
1,877 
1,960 

i,ni 

1,835 


It  is  seen  that  in  acre  yield  emmer  exceeded  all  other  cereals  except 
oats,  which  exceeded  emmer  only  slightly. 

At  the  Dickinson,  N.  Dak.,  substation*  the  average  acre  yield  in 
pounds  of  four  cereals  for  the  years  1907-1909  was  as  follows :  Emmer, 
1,893;  barley,  2,011;  oats,  2,321;  and  wheat,  1,871.  Here  emmer 
yielded  more  than  wheat  but  considerably  less  than  either  oats  or 
barley,  oats  standing  highest  of  all. 

The  fact  should  be  considered  that  these  results  at  both  stations 
were  obtained  while  using  spring  emmer  in  the  comparison.  As  in 
all  other  cases  where  winter  grains  are  compared  with  spring  grains, 
winter  emmer  would  no  doubt  give  much  better  yields. 

CHEMICAL  Alf  ALTSES. 

Below  are  given  a  few  analyses  of  emmer,  of  the  chaff  and  the  kernel 
separately,  and  also  of  the  two  ground  together. 


Table  IV. — Analyses  of  emmer. 


Determination. 


1.  By  Prof.  James  H.  Shepard,  of  the  South  Dakota 
Anicultara]  Experiment  Station: 

Water 

Ash 

Ether  ex  tract 

Cmde  fiber 

Cmde  protein 

Nitrogen-free  extract 

Total  nitrogen 

Albominoid  nitrogen 

2.  By  Prof.  E.  F.  Ladd,  of  the  North  Dakota  Agricul- 
taralExperlment  Station:  * 

Water 

Ash 

Fat 

Protehi 

Crude  fiber 

Carbohydrates 


Kernels 

Kernels 

and  chafr. 

alone. 

Percent. 

Percent. 

iai7 

10.86 

2.95 

1.46 

2.46 

2.76 

11.45 

2.26 

11.57 

14.64 

61.39. 

68.02 

1.84 

2.34 

1.42 

1.79 

8.88 

iao3 

4.33 

1.84 

2.55 

2.80 

9.81 

11.69 

iao9 

2.94 

64.34 

70.70 

Chaff 
alone. 


Straw. 


Percent. 
8.12 

Percent. 

7.45 

1.48 

39.02 

2.39 

41.54 

.38 

.30 
4.62 

13.58 

1.64 

2.81 

36.68 

40.67 

♦Shepperd,  J.H.,andTenEyck,  A.  M.  Crop  Report  for  1898.  Variety  Tests;  Thickness  and  Depth  of 
Planting  Grain,  Forage,  and  Root  Crops.  Bulletin  39,  North  Dakota  Agricultural  Experiment  Station, 
1889,  p.  436. 

1  Waldron,  L.  R.  Seoomd  Ammal  Report  of  the  Dickinaon  Subesperiment  Station,  for  the  year  1909» 
p.  34. 
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Table  IV. — Analyses  of  emmer — Continued. 


Detennination. 

Kernels 
and  chaff. 

Kernels 
alone. 

Chaff 
alone. 

Straw. 

3.  By  Dr.  H.  W.  Wllev,  Chief,  Bureau  of  Chemistry, 
United  States  Department  of  Agriculture  (samples 
furnished  by  the  Bureau  of  Plant  Industry): 
(1)  2780—* 

Water 

Percent, 

9.05 

8.33 

2.10 

13.69 

Percent. 
10.88 

1.53 

2.13 
14.88 

2.10 
16.96 
41.02 
14.77 

1.69 
18.56 
48.23 

10.06 

1.25 

2.11 

14.88 

1.36 

16.24 

37.86 

13.26 

1.73 

16.47 

52.14 

8.00 

2.15 
2.34 

1.80 
1.96 

1.86 
2.02 

12.68 
13.78 

73.51 
79.90 

Percent. 
8.89 

7.77 
.60 

4.50 
.38 

4.88 

Percent. 

Ash                                                              

Fat 

Albuminoids 

Amido  bodies 

Total  nitrogenous  bodies 

13.69 

Moist  glutda 

Dry  ^uten 

Crude  fiber 

8.37 
20.43 
43.03 

8.57 
2.83 
L60 

13.00 
.43 

13.43 

30.70 

39.66 

7.60 

6.77 
7.16 

.71 
3.50 

.21 
3.71 

Pentosans.  Iffimlns.  oreanio  arid.  et<^ 

Starch 

(2)  2950—* 

Water 

Ash 

Fat 

Albuminoids 

...••  ..... 

Amido  bodies 

Tot€tl  nitrogenous  bodies 

Moist  sluten 

Dry  Kluten 

Crude  fiber 

7.83 
ia69 
47.15 

Spiktiets.X 

4.85 
5.21 

1.59 
1.71 

12.32 
13.24 

10.04 
ia79 

64.25 
60.05 

31.52 

41.32 

8.81 

4.22 

11.85 
12.37 

1.05 
1.10 

39.60 
41.24 

3.16 
3.30 

40.22 
41.99 

Pentosans,  lienins.  organic  acid,  etc 

Starch 

weighed  and  analyzed— kernel,  72.2  per  cent;  chaff, 
Water,  air  dry 

4  61 

Ash- 
Air  dry 

9.06 

Water  free 

9.50 

Ether  extract- 
Air  dry , .,  . 

1.37 

Water  free 

1.44 

Crude  fiber- 
Air  dry 

42.64 

Water  free 

44.70 

Crude  protein- 
Air  dry 

2.14 

Water  free 

2.24 

Nitrogen-free  extract- 
Air  dry 

4a  18 

Water  free ■ 

42.12 

*  Numbers  used  by  the  Office  of  Foreign  Seed  and  Plant  Introduction. 

t  Unpublished  analyses  reported  March,  1911,  by  Prof.  Henry  G.  Knight,  University  of  Wyoming, 
reeeiyed  through  Prof.  B.  C.  Buflum. 
t  Calculated  from  the  analyses  of  kernels  and  chaff.. 

The  first  three  analyses  are  of  spring  emmer.  The  fourth  one,  by 
Prof.  Knight,  is  an  analysis  of  the  improved  winter  emmer,  devel- 
oped by  Prof.  Buffum,  which  has  already  been  discussed. 

One  interesting  feature  of  the  above  analyses  is  the  considerable 
quantity  of  crude  protein  found  in  emmer.  It  would  be  considered 
a  rather  ''heavy**  or  concentrated  food  if  fed  without  the  hulls. 
However,  the  presence  of  the  hull,  or  chaff,  counteracts  this  heavi- 
ness and  appears  to  make  it  all  the  better,  the  hull  furnishing  the 
quantity  of  roughage  necessary  to  make  it  a  complete  food. 

Dr.  J.  S.  Chamberlain,  formerly  of  the  Office  of  Grain  Investiga- 
tions, in  1909  published  a  buUetin  on  the  feeding  value  of  cereals, 
and  in  the  investigations  therein  reported  emmer  and  einkom  were 
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included  with  the  other  cereals.*  Table  V,  taken  from  page  43  of 
that  bulletin,  gives  the  pounds  of  digestible  nutrients  per  100  pounds 
of  dry  matter  in  enuner,  einkom,  and  oats» 

Table  V. — Digestible  nutrients  in  oats,  emmer,  and  einkom, 
(Pounds  per  hundred  pounds  of  dr;^  matter.] 


Cweals. 


Oats.y.. 
Emm&. 
Einkom. 


Protein. 

Fat. 

Grade 
fiber. 

Carbo- 
hydrate. 

Produc- 
tion 
value- 
gain  in 
flesh. 

ia73 

9.96 

11.00 

3.59 
1.36 
1.55 

3.17 

4.98 
.       5.96 

51.04 
52.06 
48.04 

17.86 
17.20 
16.81 

Nutritive 
ratio. 


5.8 
6.0 
5.2 


The  author  comments  as  follows: 

With  the  less  common  grains,  emmer  and  einkorn,  it  is  seen  that  while  the  protein 
in  emmer  is  somewhat  lower,  the  production  value  and  nutritive  ratio  are  nearly  the 
same  as  that  of  oats.  Einkom,  owing  to  higher  crude  fiber,  falls  below  the  other  two 
in  production  value  and  nutritive  ratio.  It  is  plain,  however,  that  both  of  these 
grains  belong  in  the  oat  class  rather  than  in  the  wheat  class.  *  *  *  The  hulled 
emmer  would,  if  fed  as  such,  be  as  much  like  wheat,  however,  as  it  is  like  oats  when 
fed  with  the  hulls.  *  *  *  The  average  protein  content  of  emmer  is  nearly  1  per 
cent  lower  than  that  of  oats,  yet  there  are  108  samples  out  of  242  of  United  States  oats 
which  have  a  protein  content  less  than  the  average  of  the  emmer,  and  7  samples  of 
emmer  out  of  25  have  a  higher  protein  content  than  the  average  of  the  oats.  *  *  * 
For  feeding  purposes,  then,  the  less  common  cereals,  emmer  and  einkom,  when  used 
with  the  hulls  may  be  considered  as  belonging  with  oats  in  the  group  of  high  protein, 
muscle,  or  energy-producing  foods  and  nearly  equal  to  the  latter  in  intrinsic  food  value. 

CTTLTIVATIOir  OF  WnTTEB  EMMEB. 

The  preparation  of  the  land^  seeding,  and  subsequent  manage- 
ment of  the  winter-emmer  crop  are  practically  the  same  as  that 
required  for  rye  and  winter  wheat  and  have  been  discussed  in  diflFer- 
ent  pubUcations  of  the  Department  of  Agriculture.  As  the  crop  is 
well  adapted  as  a  winter  cereal  to  intermoxmtain  districts  of  the 
West  where  dry  farming  is  practiced,  the  first  requisite,  of  course, 
is  to  have  the  land  thoroughly  prepared  for  the  conservation  of 
moisture.  It  may  be  sown  either  on  summer  fallow  or  follow  a  cul- 
tivated crop.  If  following  an  uncultivated  crop,  the  ground  should 
be  plowed  rather  deeply  as  soon  as  possible  after  the  latter  crop  is 
removed  and  thereafter  often  surface  cultivated,  particularly  after 
rains,  to  conserve  as  much  moisture  as  possible  for  the  emmer. 
Seeding  should  be  done  only  with  the  drill.  It  should  be  sown  about 
the  same  time  as  winter  wheat,  the  date  ranging  from  about  August 
20  to  Oct6ber  1.  In  the  drier  districts  the  rate  of  seeding  should  be 
about  the  same  as  for  barley — that  is,  from  4  to  6  pecks  per  acre. 

1  Chamberlain,  Joseph  S.  The  Feeding  Value  of  Cereals,  as  Calcalated  from  Chemical  Analjrses.  Bul- 
letin 120,  Bureau  of  Chemistry,  U.S.  Dept.  of  Agirfculture,  1909,  pp.  30-32,  43-45, 47, 55-^ 
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In  the  Eastern  and  Southern  States,  where  the  rainfall  is  greater, 
it  is  nevertheless  often  rather  dry  near  seeding  time.  Much  the 
same  treatment  of  the  soil  should,  therefore,  be  practiced  as  in  the 
Western  States,  except  that  the  need  of  conserving  moisture  will 
not  usually  be  so  great.  Also,  in  the  humid  areas  it  is  possible  to  fol- 
low a  cultivated  crop  with  emmer  and  it  is  never  necessary  to  sow  it 
on  summer  fallow.  The  crop  may  take  the  place  of  winter  wheat  or 
winter  barley  in  systems  of  rotation. 

USE   OF  WHTTEE  EMMEK  DT  WHEAT  BBEEDHTG. 

Emmer  is  really  a  subspecies  of  wheat,  and  in  actual  experience 
it  has  been  found  that  it  can  be  readily  crossed  artificially  with  the 


Fio.)!.— Two  bimdlesol  bearded  Rraiu.shawLne  the  black- 
«mmer.  and  (wo  bundles  ol  beardless  grsin,  ihowlng  ti 
the  sroond  genprallOQ.    PbotOFraphed  at  Wortoad,  W>-o. 

common  wheats.  It  is  probably  true  that  many  natural  crosses 
occur  where  emmer  is  sown  near  ordinary  wheat,  which  would 
account  for  a  number  of  cases  of  unusual  mixtures  that  have  been 
found  in  wheat  fields  near  where  enuner  has  been  grown.  Varieties 
of  spring  emmer  have  already  been  used  by  this  department  and  by 
experiment  stations  in  producing  hybrids  for  the  purpose  of  adding 
rust  resistance  to  ordinary  wheats.  The  use  of  ivinter  emmer  would 
have  an  added  value  for  this  purpose  ih  winter-wheat  districts,  since 
emmer  itself  is  to  a  considerable  degree  winter  hardy.  The  winter 
emmer  appears  also  to  be  even  more  resistant  to  rust  than  most 
of  the  spring  varieties. 


WINTER  EMMER.  23 

There  is  a  tendency  in  the  winter  emmer,  when  placed  under  unusu- 
ally stimulating  conditions,  to  produce  compound  or  branched  heads. 
This  is  particularly  likely  to  occur  when  it  is  transported  from  a  cer- 
tain locality  to  another  where  the  soil  conditions  and  climate  are  par- 
ticularly favorable.  This  tendency  to  produce  compound  heads 
appears  to  be  characteristic  of  all  winter-emmer  varieties.  There 
are  red-chaff  winter  emmers  and  white  winter  emmers,  as  well  as  the 
black  variety.  Each  of  these  has  a  corresponding  compound  form, 
such  as  the  Red  Winter  compound  emmer,  the  Black  Winter  com- 
pound emmer,  etc.  Only  one  other  group  of  wheats,  the  poulards,  is 
known  to  have  this  peculiarity  of  compounding  its  heads.  This 
tendency  to  produce  compound  heads  and  the  probability  that  all 
emmers  often  produce  natural  crosses  with  wheat  probably  account 
largely  for  the  numerous  sports  obtained  in  connection  with  the 
development  of  the  improved  winter  emmer  already  discussed. 
(Fig.  8.) 

It  is  seen,  therefore,  that  there  is  considerable  opportunity  of  pro- 
ducing valuable  results  in  wheat  breeding  by  the  use  of  the  many 
varieties  of  emmer,  if  we  include  both  the  spring  and  the  winter 
forms,  and  no  doubt  in  the  future  much  of  the  actual  improvement 
of  the  wheats  of  this  country  will  be  accomplished  in  that  way. 

STTMMABT. 

Emmer  has  been  known  as  a  profitable  crop  in  parts  of  the  United 
States  for  15  to  20  years.  Both  winter  and  spring  varieties  are  grown, 
but  the  spring  varieties  have  been  most  commonly  planted. 

There  is  an  increasingly  strong  demand  for  a  drought-resistant 
winter  feeding  crop  in  many  parts  of  the  country.  This  paper  dis- 
cusses the  superior  value  of  winter  varieties  for  certain  conditions. 

Emmer  is  commonly  but  incorrectly  called  spelt  or  '*speltz/' 
True  spelt  is  a  distinct  crop.  Emmer  has  stouter,  compact,  and 
usually  bearded  spikes  which  on  breaking  up  in  thrashing  leave  a 
short,  pointed  pedicel  attached  to  each  spikelet.  Spelt  spikes  are 
more  slender  and  loose,  both  bearded  and  beardless,  and,  in  breaking 
up,  the  pedicel  usually  does  not  remain  attached  to  the  base  of  the 
spikelet. 

All  varieties  of  emmer  are  considerably  resistant  to  drought  and 
certain  varieties  are  very  resistant  to  rust.  They  are  also  consider- 
ably resistant  to  the  effects  of  wet  weather  in  humid  climates,  though 
best  adapted  to  rather  dry  regions  with  hot  summers. 

Emmers  are  cultivated  throughout  southern  Europe  and  to  some 
extent  in  east-central  Africa.     They  are  very  largely  grown  in  Russia. 

Black  Winter  emmer  was  first  introduced  from  France  by  the  De- 
partment of  Agriculture  in  1904,  and  the  seed  has  been  increased  and 
distributed  as  rapidly  as  possible  since  that  date. 
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It  has  been  tested  on  many  of  the  Departmental  experiment  f  anns 
with  good  results.  A  5-year  test  at  McPherson,  Kans.;  gave  an 
average  acre  yield  of  45.5  bushels,  the  highest  yield  obtained  being 
77  bushels  in  1908.  Five  crops  grown  in  the  Panhandle  of  Texas 
averaged  about  35  bushels  per  acre. 

Many  cooperating  farmers  in  the  Western  States  report  yields 
ranging  from  25  to  60  bushels  per  acre.  .  A  seed-breeding  farm  in 
Wyoming  has  been  selecting  a  strain  of  this  Black  Winter  emmer 
with  special  reference  to  winter  resistance.  In  1909  this  variety 
yielded  at  the  rate  of  42.5  bushels  per  acre  and  in  1910  a  10-acre  field 
yielded  at  the  rate  of  69.1  bushels  per  acre.  Both  crops  were  grown 
under  irrigation. 

Emmer  withstands  extremes  of  climate  much  better  than  any  other 
cereal  and  is  well  adapted  for  use  as  a  general-purpose  crop. 

Winter  emmer  is  Ukely  to  prove  of  value  as  a  feeding  crop  in  a  num- 
ber of  the  Central,  Southern,  and  Eastern  States  where  oats  are  not 
profitably  grown.  It  will  ripen  earUer  and  yield  better  than  oats 
and  may  furnish  fall  and  winter  pasturage  also. 

In  the  Rocky  Mountain  and  Pacific  Coast  States  winter  emmer  will 
be  particularly  valuable  as  a  stock  feed  under  dry  farming.  The  best 
results,  so  far,  have  been  obtained  in  intermountain  districts.  It  will 
probably  not  be  winter  resistant  in  the  Northern  States  east  of  the 
Rocky  Mountains. 

In  Europe  emmer  is  often  used  as  human  food,  in  Russia  chiefly  in 
the  form  of  a  breakfast  food,  and  in  the  other  countries  to  a  consider- 
able extent  in  bread  making. 

In  the  United  States  it  has  been  and  is  Ukely  to  be  most  used  for 
stock  feeding.  In  a  considerable  number  of  feeding  tests  conducted 
at  diflFerent  stations  emmer  has  been  found  nearly,  if  not  quite,  equal 
to  barley  and  oats  for  sheep  and  cattle. 

In  deciding  the  value  of  emmer  not  only  its  comparative  feeding 
value  but  its  comparative  productiveness  and  certainty  in  western 
dry-farmed  areas  must  be  taken  into  account. 

Since  the  emmer  kernel  does  not  become  separated  from  the  chafif 
in  thrashing,  emmer  is  more  comparable  to  oats  and  barley  than  to 
wheat  as  a  feeding  grain. 

The  preparation  of  the  land,  the  seeding,  and  subsequent  manage- 
ment of  the  winter  emmer  crop  are  practically  the  same  as  required 
for  rye  and  winter  wheat. 

Emmer  is  really  a  subspecies  of  wheat  and  can  be  readily  crossed 
with  wheat  by  artificial  means.  It  is  being  used  in  this  way  for  the 
purpose  of  adding  rust  resistance  to  wheat  hybrids. 
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HAVEN  METCALF, 
flithologiil  in  Charge,  Investigations  in  Forest  Pathology, 
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Bureau  of  Plant  Industry. 


LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington^  />.  C,  August  H^  1911. 

Sir  :  I  have  the  honor  to  transmit  herewith  and  to  recommend  for 
publication  as  a  Farmers'  Bulletin  a  manuscript  entitled  "  The  Con- 
trol of  the  Chestnut  Bark  Disease,"  by  Dr.  Haven  Metcalf ,  Patholo- 
gist in  Charge,  and  Prof.  J.  Franklin  Collins,  Forest  Pathologist, 
of  the  OflSce  of  Investigations  in  Forest  Pathology.  The  writers 
describe  their  method  of  restricting  the  spread  of  this  dangerous 
disease  by  destroying  advance  infections,  a  method  which  is  already 
being  applied  on  a  large  scale  by  the  State  of  Pennsylvania.  It  is 
hoped  to  perfect  plans  whereby  through  general  cooperation  the 
disease  ma}^  be  kept  within  the  territory  where  infection  is  already 
general  and  the  largest  and  best  chestnut  forests  of  the  countr3% 
especially  those  of  the  south  Appalachians,  be  kept  permanently  free 
from  the  disease. 

The  experimental  data  upon  which  the  recommendations  con- 
tained in  this  publication  are  based  will  be  published  in  full  in  a 
forthcoming  bulletin  of  the  Bureau  of  Plant  Industry. 

Respectfully, 

B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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B.  P.   I. — 698. 

THE  CONTROL  OF  THE  CHESTNUT  BARK  DISEASE. 


THE  DISEASE. 

HISTORY  AND  DISTRIBUTION. 

The  chestnut  bark  disease  was  first  recognized  as  a  serious  disease 
in  the  vicinity  of  New  York  City  in  1904,  and  the  first  publication 
regarding  it  appeared  in  1906.  There  is  reliable  evidence,  however, 
that  it  was  present  on  Long  Island  at  least  as  early  as  1893.  Its 
origin  is  unknown,  but  there  is  some  evidence  that  it  was  imported 
from  the  Orient  with  the  Japanese  chestnut.  This  view  is  not,  how- 
ever, held  by  all  investigators.  But  whatever  may  have  been  its  time 
or  place  of  origin,  it  is  certain  that  it  has  now  spread  into  at  least 
10  States,  as  is  shown  by  the  accompanying  map  (fig.  1).  In  the 
vicinity  of  New  York  City  and  through  adjacent  counties  it  has 
killed  practically  all  chestnut  trees.  Throughout  a  much  larger 
neighboring  area,  as  shown  in  figure  1,  practically  all  chestnut  trees 
are  infected.  Outside  of  this  area,  throughout  the  country  from  the 
northern  border  of  Massachusetts  and  from  Saratoga  County,  N.  Y., 
to  the  western  border  of  Pennsylvania  and  the  southern  border  of 
Virginia,  scattering  areas  of  infection  are  known  to  occur  and  may 
be  expected  at  any  point. 

So  far  as  is  now  known,  the  bark  disease  is  limited  to  the  true 
chestnuts — that  is,  to  the  members  of  the  genus  Castanea.  The 
American  chestnut,  the  chinquapin,  and  the  cultivated  varieties  of 
the  European  chestnut  are  all  readily  subject  to  the  disease.  Only 
the  Japanese  and  perhaps  other  east  Asian  varieties  appear  to  have 
resistance.  In  spite  of  popular  reports  to  the  contrary,  it  can  be  quite 
positively  stated  that  the  bark  disease  is  not  now  known  to  occur  on 
living  oaks,  horse-chestnuts,  beeches,  hickories,  or  the  golden-leaf 
chinquapin  (Castanopsh  chrysophylla)  of  the  Pacific  coast. 

FINANCIAL  LOSSES. 

The  bark  disease  appears  ultimately  to  exterminate  the  chestnut 
trees  in  any  locality  which  it  infests.  A  survey  of  Forest  Park 
(Brooklyn)  showed  "that  16,695  chestnut  trees  were  killed  in  the 
330  acres  of  woodland  in  this  park  alone.  Of  this  number,  about 
9,000  were  between  8  and  12  inches  in  diameter,  and  the  remaining 
7,000  or  more  were  of  larger  size."  Three  years  ago  the  financial  loss 
from  this  disease  "  in  and  about  New  York  City  "  was  estimated  at 
"  between  five  and  ten  million  dollars," 

The  writers  regard  $25,000,000  as  a  conservative  estimate  of  the 
financial  loss  from  this  disease  up  to  1911.  In  many  localities  the 
greatest  damage  has  been  among  chestnuts  grown  for  ornamental 
purposes,  which  have  a  value  greatly  in  excess  of  their  value  as  lumber. 
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Depression  in  the  value  of  real  estate,  especially  suburban  or  near- 
suburban,  owing  to  the  death  of  the  chestnut  trees,  must  be  taken 
into  account  in  an  estimate  of  this  kind,  as  well  as  the  loss  of  the 
trees  themselves. 

CAUSE  AND  SYMPTOMS, 

The  chestnut  bark  disease  is  caused  by  a  fungus  parasite  known 
under  the  technical  name  of  Diaporthe  parasitica  Murrill.  When 
any  of  the  microscopic  spores  (reproductive  cells)  of  thisfimgus  gain 


Fia.  1. — Map  of  the  northeastern  part  of  the  United  States,  showing  the  distribution 
of  the  chestnut  bark  disease.  The  horizontally  )ined  part  shows  the  approximate 
area  wherein  the  majority  of  chestnut  trees  are  already  dead  from  the  bark  disease. 
The  part  marked  by  vertical  lines  shows  the  approximate  area  wherein  infection  is 
already  complete.  The  round  dots  show  the  location  of  advance  infections  of  the 
disease.  Many  of  these  have  already  been  eradicated.  The  map  has  been  compiled 
from  both  observations  and  correspondence.  The  writers  are  under  especial  obligations 
to  Dr.  Perley  Spaulding,  Prof.  A.  H.  Graves,  Mr.  I.  C.  Williams,  Mr.  W.  H.  Rankin. 
Mr.  J.  F.  O'Byme,  Mr.  F.  W.  Besley,  Dr.  Ernost  S.  Reynolds,  and  Mr.  H.  G.  MacMlllan. 
for  data  along  this  line.  According  to  Dr.  G.  P.  Clinton  (Connecticut  Agricultural  Ex- 
periment Station,  Report  of  the  Botanist,  1909  and  1910)  there  are  many  more  points 
of  infection  in  Connecticut  than  are  shown  on  this  map. 

entrance  into  any  part  of  the  trunk  or  limbs  of  a  chestnut  tree  they 
give  rise  to  a  spreading  "  sore  "  or  lesion,  which  soon  girdles  the  tree. 
If  the  part  attacked  happens  to  be  the  trunk,  the  whole  tree  in  con- 
sequence is  killed,  perhaps  in  a  single  §eason.  If  the  smaller  branches 
are  attacked,  only  those  branches  are  killed,  or  only  those  portions  of 
branches  beyond  the  point  of  attack,  and  the  remainder  of  the  tree 
may  survive  for  several  years  (fig.  2). 
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Some  of  the  symptoms  are  quite  prominent.  Limbs  with  smooth 
bark  attacked  by  the  fungus  soon  show  dead,  somewhat  discolored, 
sunken  areas  (occasionally  with  a  raised  margin),  which  continue  to 


F\a.  2. — tjirge  chestnut  tree  partly  killed  b;  tbe 
with  learm  Dear  the  top,  the  dwarfed  leaves  OD 
the  healthy  lower  brancbes  with  leaves. 


enlarge  and  soon  become  covered  more  or  less  thickly  with  yellow, 
orange,  or  reddish-brown  spots  about  the  size  of  a  pinhead.  These 
spots  are  the  pustules  of  the  fruiting  fungus.  In  damp  weather  or 
in  damp  situations,  masses  of  summer  spores  are  extruded  in  the 


form  of  long,  irregidarly  twisted  strings  or  "  horns,"  which  are  at 
first  bright  yellow  to  greenish  yellow  or  even  buff,  becoming  darker 
with  age  (fig.  3).  If  the  lesion  is  on  the  trunk  or  a  large  limb  with 
very  thick  bark  there  is  no  obvious  change  in  the  appearance  of  the 
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bark  itself,  but  the  pustules  show  in  the  cracks  and  the  bark  often 
sounds  hollow  when  tapped.  After  smooth-barked  limbs  or  trunks 
are  girdled  the  fungus  continues  to  grow  extensively  through  the 
bark,  sometimes  covering  the  entire  surface  with  reddish-brown 
pustules  (fig.  4).  These  pustules  produce  mostly  winter  spores 
(ascospores) ,  although  occasionally  the  long  strings  of  summer  spores 
(fig.  3)  are  also  produced,  even  on  bark  that  has  been  dead  at  least 
a  year. 


Fia.  4. — Dead  cbestnut  bark  gliowlng  pus[uti>a  ol  the  parsRllIc  fungus  bearing  wlDter 

After  a  branch  or  trunk  is  girdled,  the  leaves  change  color  and 
sooner  or  later  wither.  Such  branches  have  a  very  characteristic 
appearance  and  can  hardly  be  mistaken  for  anything  else,  except  in 
certain  localities  where  the  work  of  twig-girdling  insects  may  pro- 
duce a  similar  appearance  in  the  spring.  In  case  the  girdling  by 
the  fungus  is  completed  late  in  the  season,  the  leaves  of  the  follow- 
ing spring  assume  a  yellowish  or  pale  appearance  and  do  not  develop 
to  their  full  size  (fig.  2).  If  the  girdling  is  completed  between  spring 
and  midsummer  the  leaves  may  attain  their  full  size  and  then  turn 
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a  somewhat  characteristic  reddish-brown  color,  which  can  easily  be 
detected  at  a  long  distance.  Later  this  leaf  coloration  changes  to 
a  more  brownish  tinge  and  the  leaves  are  commonly  persistent  for  a 
considerable  time.  The  chestnut  fruits  (burs)  on  a  spring-girdled 
branch  may  or  may  not  attain  full  size,  according  to  whether  the 
girdling  by  the  disease  was  completed  late  or  early  in  the  spring. 
These  burs  commonly  persist  on  the  tree  during  the  following  win- 
ter, thus  producing  the  only  symptom  which  is  at  all  conspicuous 
during  the  leafless  season.  The  great  damage  which  the  disease  has 
done  in  the  late  summer  thus  becomes  most  evident  at  the  beginning 
of  the  next  season,  and  that  done  in  the  spring  becomes  evident  later 
in  the  same  season,  giving  rise  to  the  false  but  common  idea  that 
the  fungus  does  its  work  at  the  time  of  year  that  the  leaves  change 
color,  when  in  reality  the  harm  was  done  much  earlier. 

Perhaps  the  most  easily  seen  as  well  as  the  longest  persistent 
symptom  of  the  bark  disease  is  the  prompt  development  of  sprouts, 
or  "suckers,"  on  the  trunk  of  the  tree  (fig.  2)  and  at  its  base,  or 
somewhat  less  frequently  on  the  smaller  branches.  Sprouts  may 
appear  below  every  girdling  lesion  on  a  tree,  and  there  are  usually 
many  such  lesions.  These  sprouts  are  usually  very  luxuriant  and 
quick  growing,  but  rarely  survive  the  second  or  third  year,  as  they 
in  turn  are  killed  by  the  fungus.  The  age  of  the  oldest  living  sprout, 
as  determined  by  the  number  of  its  annual  rings,  is  an  indication  of 
the  minimum  age  of  that  portion  of  the  infection  immediately  above 
it.  Sprouts  are  sometimes  produced  as  a  result  of  other  injuries; 
for  instance,  trees  girdled  by  borers  may  develop  sprouts,  but  these 
are  generally  less  rapid  in  growth  and  are  distributed  with  greater 
uniformity  over  the  trunk. 

MEANS  OF  SPREAD  AND  ENTRANCE. 

The  disease  is  spread  by  the  spores  of  the  fungus,  of  which  there 
are  two  kinds.  As  both  kinds  of  spores  appear  to  be  sticky,  there 
is  no  evidence  that  they  are  transmitted  by  wind  except  where  they 
may  be  washed  down  into  the  dust  and  so  blown  about  with  the 
dust.  The  spores  are  spread  easily  through  short  distances  by  rain ; 
particularly  they  are  washed  down  from  twig  infections  to  the 
lower  parts  of  the  tree.-  There  is  strong  evidence  that  the  spores 
are  spread  extensively  by  birds,  especially  woodpeckers,  and  there 
is  also  excellent  evidence  that  they  are  spread  by  insects  and  by 
various  rodents,  such  as  squirrels.  The  disease  is  carried  bodily  for 
considerable  distances  in  tan  bark  and  unbarked  timber  derived  from 
diseased  trees.  One  of  the  most  prolific  sources  of  general  infection 
has  been  the  transportation  of  diseased  chestnut  nursery  stock  from 
infected  to  uninfected  localities. 
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When  the  spores  have  once  been  carried  to  a  healthy  tree,  they 
may  develop  in  any  sort  of  hole  in  the  bark  which  is  reasonably  moist. 
These  may  be  wounds  or  mechanical  injuries,  but  by  far  the  most 
common  place  of  infection  is  a  tunnel  made  by  a  borer.  Borers' 
tunnels  are  moist,  even  in  dry  weather,  and  in  them  the  spore  finds 
surroundings  favorable  to  its  development.  In  many  parts  of  the 
country  where  the  disease  is  prevalent  there  is  very  direct  evidence 
that  bark  borers,  and  particularly  the  two-lined  chestnut  borer 
{Agrilus  hilineatus)^  .are  directly  associated  in  this  way  with  90 
per  cent  or  more  of  all  cases  of  this  disease.  We  are  informed  that 
the  Bureau  of  Entomology  will  issue  a  circular  on  the  insects  as- 
sociated with  the  chestnut  bark  disease. 

The  writers  have  no  definite  evidence,  experimental  or  other- 
wise, to  show  that  a  tree  with  reduced  vitality  is  more  susceptible 
to  infection,  or  that  the  disease  spreads  more  rapidly  in  such  a 
tree,  than  in  a  perfectly  healthy  and  well-nourished  tree  of  either 
seedling  or  coppice  growth,  provided  that  such  reduced  vitality 
does  not  result  in  or  is  not  accompanied  by  bark  injuries  through 
which  spores  can  gain  entrance. 

THE  CONTROL  OF  THE  DISEASE. 

ELIMINATION  AND   QUARANTINE. 
FUNDAMENTAL  OBSERVATIONS  AND  EXPERIMENTS. 

No  method  of  immunizing  individual  trees  against  the  bark  dis- 
ease is  yet  known,  and  no  method  of  treating  or  curing  them  when 
once  attacked  is  certain  in  its  results.  While  this  is  unfortimate 
from  the  standpoint  of  the  owner  of  orchard  trees  and  large  orna- 
mental trees  of  great  individual  value,  no  method  of  dealing  with 
single  trees — surgery,  medication,  spraying,  etc. — however  successful 
in  itself,  would  meet  the  demands  of  the  present  situation.  It  is  not 
practicable  at  present  to  apply  any  individual  method  of  treatment 
to  forest  trees;  the  individual  tree  is  not  worth  it,  and  will  not  be 
for  many  years.  Therefore,  so  far  as  the  chestnut  forests  are  con- 
cerned we  do  not  need  to  regret  particularly  that  no  individual 
treatment  has  yet  been  discovered  that  is  entirely  effective. 

Fortunately,  however,  there  is  a  method  of  dealing  with  the  situa- 
tion which  is  applicable  to  the  country  as  a  whole  and  which,  so 
far  as  tested,  is  practicable.  Early  in  the  course  of  the  writers' 
investigations  it  became  evident  that  the  disease  advances  but  slowly 
in  a  solid  line,  but  instead  spreads  from  isolated  centers  of  infec- 
tion, often  many  miles  in  advance  of  the  main  line  of  disease. 
That  such  is  the  case  is  evident  from  a  glance  at  figure  1.  It  there- 
fore seemed  probable  that  if  these  advance  infections  could  be  lo- 
cated at  a  reasonably  early  stage,  they  could  be  eliminated  at  rela- 
tively little  expense,  thus  preventing  further  spread   from   these 
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points  at  least.  Accordingly,  the  country  within  approximately  35 
miles  of  Washington,  D.  C,  was  chosen  in  the  fall  of  1908  as  pre- 
liminary territory  in  which  to  test  this  method  of  control.  This 
section  has  since  been  gone  over  fairly  thoroughly  once  a  year. 
As  will  be  seen  by  figure  1,  14  points  of  infection  were  located,  and 
the  infected  trees  destroyed.  Most  of  this  work  was  done  by  the 
senior  writer.  The  largest  infection  was  a  group  of  nursery  trees 
that  had  been  imported  from  New  Jersey;  the  smallest,  a  single 
lesion  on  a  small  branch  of  a  large  forest  tree.  In  one  case  11  forest 
trees  in  a  group  were  infected,  the  original  infection  having  been 
two  trees,  dating  apparently  from  as  early  as  1907.  Up  to  the 
present  time  (June,  1911)  the  disease  has  not  reappeared  at  any 
point  where  eliminated  and  the  country  within  a  radius  of  approxi- 
mately 35  miles  from  Washington  is  apparently  free  from  the  bark 
disease,  although  new  infections  must  be  looked  for  as  long  as  the 
disease  remains  elsewhere  unchecked.  It  is  therefore  believed  that 
this  method  of  attack  will  prove  equally  practicable  in  other  locali- 
ties, and  if  carried  out  on  a  large  scale  will  result  ultimately  in  the 
control  of  the  bark  disease. 

LEGAL    CONSIDERATIONS. 

In  carrying  such  a  scheme  of  control  into  effect  on  a  large  scale, 
however,  legal  difficulties  are  at  once  encountered.  The  bark  dis- 
ease threatens  the  extinction  of  the  chestnut  throughout  its  range.  As 
it  has  already  been  found  in  at  least  10  States  and  the  District  of 
Columbia,  it  is  essentially  a  national  issue,  but  there  is  no  law 
whereby  the  Federal  Government  can  attempt  to  cope  with  the 
emergency.  Each  State  must  act  on  its  own  initiative  and  control 
the  disease  or  let  it  go  as  its  officers  and  legislative  bodies  see  fit. 
Herein  lies  one  of  the  most  serious  aspects  of  the  matter ;  for  if  one 
State  elects  to  undertake  control  of  the  disease  it  will  be  seriously 
handicapped  if  neighboring  States  do  not.  Any  method  of  elimina- 
tion, isolation,  or  quarantine  in  dealing  with  any  disease  of  plants, 
domestic  animals,  or  human  beings  necessitates  general  cooperation. 
It  is  not  practicable  to  try  to  control  the  bark  disease  solely  by  the 
cooperation  of  individual  owners  of  chestnut  woodland,  since  a  sin- 
gle indifferent  or  obstinate  person  can  nullify  the  efforts  of  an  entire 
commimity.  The  control  of  the  chest  hut  bark  disease  must  there- 
fore be  undertaken  by  the  separate  States  under  special  legislation. 
Possibly  in  certain  States  the  crop  and  woodland  pest  laws,  which 
ordinarily  apply  only  to  nursery  stock,  may  be  broad  enough  to 
include  this  disease,  but  in  most  States  the  first  thing  to  be  done 
is  to  obtain  the  necessary  legal  authority  and  an  appropriation  for 
action  along  the  following  lines,  as  has  already  been  done  in  Penn- 
sylvania. 
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THE   METHOD   IN   DETAIL. 

Locating  advance  infections  ("scouting"). — ^The  first  thing  to 
be  done  in  each  State  is  to  determine  the  exact  range  of  the  disease 
in  that  State,  and  particularly  to  locate  the  advance  points  of  infec- 
tion. This  is  by  far  the  most  difficult  feature  of  the  entire  pro- 
gram, because  the  work  must  be  directed  and  in  large  measure  car- 
ried out  by  experts;  otherwise  diseased  trees  will  be  left,  and  the  re- 
sults can  not  be  depended  upon.  It  is  best  intrusted  to  professional 
plant  pathologists  or  at  least  to  botanists  familiar  with  fijngi  and 
the  collecting  of  fungi,  and  even  these  must  have  some  preliminary 
knowledge  of  this  particular  disease.  The  symptoms  of  the  disease 
are  too  obscure  and  the  means  of  locating  it  too  intricate  to  make  it 
possible  for  a  person  without  a  professional  knowledge  of  plant  dis- 
eases to  deal  successfully  with  the  situation,  no  matter  how  well  in- 
formed in  agriculture  or  forestry  or  how  experienced  in  the  care  of 
trees.  It  is  suggested  that  in  most  States  this  part  of  the  work 
would  be  best  handled  by  the  pathologists  of  the  State  agricultural 
experiment  stations. 

For  assistants  the  pathologists  having  this  work  in  charge  should 
choose  the  best  scientific  observers  obtainable,  regardless  of  other  con- 
siderations, but  persons  with  some  knowledge  of  plant  pathology  are 
to  be  preferred.  College  students  trained  in  these  lines  are  usually 
available,  for  the  summer  vacation  at  least,  and  make  in  many 
respects  the  most  desirable  ''  scouts  "  for  this  work.  But  all  "  scouts  '* 
must  be  carefully  and  individually  trained  by  the  expert  in  charge. 

Attention  should  first  be  directed  to  the  advance  spots  of  infection 
already  known  to  exist,  and  when  found  the  diseased  trees  should  be 
destroyed  or  marked  for  destruction.  No  difficulty  wiU  be  experi- 
enced in  locating  infections  2  years  old  or  more,  but  the  greatest  diffi- 
culty will  be  met  in  locating  infections  of  the  current  year.  Every 
tree  in  the  immediate  vicinity  of  older  infected  trees  must  be  carefully 
gone  over.  Many  dubious  cases  will  be  found,  and  from  such  trees 
samples  of  the  suspected  bark  must  be  taken  and  sent  to  some  labora- 
tory for  expert  judgment.  It  is  absolutely  necessary  to  have  arrange- 
ments with  some  laboratory  whereby  such  work  can  be  done  and  the 
results  promptly  reported. 

After  the  spots  already  known  to  exist  have  been  delimited  and 
the  trees  destroyed  or  marked  for  destruction,  the  search  should  be 
continued.  It  is  best  next  to  clearly  define  the  location  of  the  main 
line  of  advance  of  the  disease,  back  of  which  infection  is  general. 
Working  away  from  this  line  as  a  base,  a  complete  survey  of  the 
remainder  of  the  State  must  be  made,  until  it  is  reasonably  certain 
that  all  spots  have  been  located. 

Scouting  is  best  discontinued  as  soon  as  the  leaves  change  color  in 
the  fall,  since  from  October  to  April,  inclusive,  the  symptoms  are 
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very  obscure.  Practically  no  sign  of  the  disease  is  visible  from  a  dis- 
tance, except  in  those  cases  where  the  burs  persist  on  the  older  trees. 
Even  the  pustules  of  the  fungus  become  weathered,  so  that  even  a 
close  examination  of  a  tree  may  not  yield  visible  results.  But  the 
destruction  of  trees  already  marked  can  continue  through  the  winter. 

Destro3dng  advance  infections. — ^Many  of  the  advance  infections 
will  be  found  to  consist  of  single  trees  or  of  less  than  half  a  dozen 
trees.  These  may  perhaps  be  destroyed  by  the  person  who  finds  them, 
especially  if  remote  from  other  infections;  but  the  greater  part  of 
the  work  of  elimination  is  best  handled  by  other  persons  under  sepa- 
rate direction.  Undoubtedly  this  work  can  be  best  directed  in  each 
State  by  the  State  forestry  officials. 

The  work  of  elimination  should  be  done  as  soon  as  possible  after 
the  diseased  trees  are  located,  but  may  be  done  at  whatever  time  of 
year  is  most  convenient,  since  new  infections  will  be  detected  by  the 
scouting  of  the  following  year.  The  marked  trees  should  be  cut 
down.  So  far  as  is  now  known,  the  timber  may  be  safely  utilized  in 
various  ways,  provided  it  is  barked.  The  bark  and  brush  should  be 
piled  over  the  stumps  and,  as  soon  as  practicable,  burned.  If  it  is 
not  practicable  to  have  the  fire  over  the  stumps,  the  stumps  should 
be  barked  to  the  ground;  but  in  any  case  the  bark  and  brush  must 
be  burned. 

It  will  be  readily  seen  that  the  task  of  locating  the  disease,  and  the 
subsequent  one  of  eliminating' it,  call  for  very  different  talents.  The 
"  scouting  "  calls  for  carefully  trained  and  absolutely  accurarte  scien- 
tific observers  working  under  the  most  highly  specialized  direction 
that  can  be  obtained.  The  work  of  elimination  calls  not  for  scien- 
tific knowledge,  but  for  executive  ability,  tact  in  dealing  with 
owners  and  in  otherwise  administering  the  law,  and  a  knowledge  of 
forestry  and  of  lumbering,  market,  and  transportation  conditions. 
In  a  word,  the  first  is  a  task  for  pathologists,  the  second  for  foresters. 
Another  advantage  of  thus  dividing  the  work  is  that  a  certain  rivalry 
will  usually  develop,  resulting  in  more  thorough  work  on  both  sides. 
It  is,  moreover,  of  the  utmost  hnportance  to  have  as  many  different 
forces  and  interests  as  possible  in  any  given  State  working  toward 
the  common  end  of  controlling  this  disease. 

Establishing  the  "  immune  zone." — After  all  advance  spots  of 
infection  are  eliminated,  attention  must  be  turned  to  the  main  line 
of  advance — ^the  edge  of  the  area:  of  general  infection.  Here  the 
problem  will  present  local  differences.  It  may  prove  necessary  in 
some  States  to  destroy  all  chestnut  trees,  diseased  or  healthy,  in  a 
belt  10  to  20  miles  wide,  or  possibly  less.  Advantage  must  be  taken 
of  natural  barriers  to  infection,  such  as  unforested  areas  or  wooded 
areas  without  chestnuts.  In  this  way  an  "immune  zone"  will  be 
established,  across  which  the  disease  can  not  easily  be  transmitted  by 

467 


14  CONTIIOL  OF  THE  CHESTNUT  BAEK  DISEASE. 

merely  local  agents.  Back  of  this  line  the  chestnut  trees  may  be 
abandoned  to  the  disease.  Every  effort  should  be  made,  however,  to 
have  them  cut  down  and  the  timber  utilized  as  soon  as  possible, 
since  they  remain  sources  of  distant  infection  as  long  as  any  spore- 
laden  bark  or  diseased  sprouts  remain  on  them. 

Quarantine.— Whether  any  restrictions  are  placed  upon  the  move- 
ment of  chestnut  products  from  the  area  of  complete  infection  to  the 
protected  territory  will  depend  largely  on  local  conditions  and  must 
be  left  to  the  judgment  of  State  authorities.  Barked  timber  can 
probably  be  moved  with  comparative  safety.  It  will  always  be  de- 
sirable to  limit  the  movement  of  unbarked  chestnut  timber  and  fire- 
wood and  of  chestnut  tan  bark.  An  inspection  of  local  conditions 
will  readily  determine  whether  the  danger  from  these  sources  is 
sufficiently  great  to  warrant  the  business  inconvenience  which  would 
be  caused  by  the  quarantine  of  any  or  all  chestnut  products. 

Program  for  the  second  year. — The  work  for  the  second  year  will 
consist  mostly  of  reinspection  of  the  advance  spots  where  the  bark 
disease  has  been  eradicated  the  previous  year  and  of  general  scouting 
to  locate  new  spots.  If  the  work  of  the  first  year  has  been  thoroughly 
done  and  there  has  been  time  to  complete  the  elimination  of  all  spots 
located,  only  scattering  infections  may  be  expected.  From  this  time 
on  the  persons  in  charge  of  scouting  will  have  the  bulk  of  work  and 
responsibility. 

THE  EXAMPLE   OF   PENNSYLVANIA. 

Pennsylvania  enjoys  the  distinction  of  being  the  first  and  so  far  the 
only  State  to  undertake  in  any  way  the  control  of  the  chestnut  bark 
disease.  In  the  summer  of  1910  the  Main  Line  Citizens'  Associa- 
tion— an  organization  of  citizens  residing  along  the  main  line  of  the 
Pennsylvania  Railroad  near  Philadelphia — appointed  a  committee  of 
seven,  under  the  chairmanship  of  Mr.  Harold  Peirce,  to  determine  the 
status  of  the  disease  in  that  locality  and  to  see  what  could  be  done 
toward  controlling  it.  An  extensive  local  survey  of  the  disease  was 
made  under  the  direction  of  Mr.  I.  C.  Williams,  deputy  State  forest 
commissioner.  The  committee  soon  became  convinced  that  the  prob- 
lem was  of  State  and  even  national  importance,  and  could  only  be 
solved  by  legislation  and  by  the  broadest  cooperation.  Accordingly 
they  devoted  their  energies  to  securing  the  passage  by  the  Pennsylva- 
nia Legislature  of  the  following  bill,  which  has  now  become  a  law. 
This  law  is  almost  unique  in  conservational  legislation,  and  on  ac- 
count of  its  important  bearing  as  precedent  for  similar  laws  in  other 
States  it  is  here  reproduced  in  full. 

AN  ACT  To  provide  efficient  and  practical  means  for  the  prevention,  conttol,  and  eradica- 
tion of  a  disease  affecting  chestnut  trees,  commonly  called  the  chestnut-tree  blight ;  pro- 
viding for  the  destruction  of  trees  so  affected ;  creating  a  commission  to  carry  out  the 
purpose  of  this  act ;  fixing  penalties  for  violation  of  the  provisions  hereof ;  and  making 
an  appropriation  therefor. 

Section  1.  Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  . 
Commonwealth  of  Pennsylvania  in  General  Assembly  met;  and  it  is  hereby 
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enacted  hy  the  atUhority  of  the  same:  That  a  commission  to  consist  of  five 
members,  to  be  appointed  by  the  Governor  for  a  period  of  three  years  from  the 
date  of  the  approval  of  this  act,  and  to  be  called  "  The  Ck)mmission  for  the  In- 
vestigation and  Control  of  the  Chestnut-Tree  Blight  Disease  in  Pennsylvania," 
is  hereby  created,  with  power  to  ascertain,  determine  upon,  and  adopt  the 
most  efilcient  and  practical  means  for  the  prevention,  control,  and  eradication 
of  a  disease  of  the  chestnut  tree  commonly  known  as  the  chestnut-tree  blight 
disease ;  and  for  this  purpose,  in  collaboration  with  the  department  of  forestry, 
or  otherwise,  to  conduct  scientific  investigations  Into  the  nature  and  causes  of 
such  disease  and  the  means  of  preventing  its  introducton,  continuance,  and 
spread;  to  establish,  regulate,  maintain,  and  enforce  quarantine  against  the 
Introduction  and  spread  of  such  disease;  and,  from  time  to  time,  to  adopt  and 
prescribe  such  regulations  and  methods  of  procedure  as  to  it  may  seem  neces- 
sary and  proper  for  carrying  into  effect  the  purpose  of  this  act,  and  exercising 
the  powers  and  authority  hereby  conferred:  Provided,  That  In  the  work  of 
collaboration  by  the  commission  with  the  Department  of  Forestry  said  depart- 
ment may  employ  such  means,  and  make  detail  of  such  men,  and  do  such  other 
things,  as  may  seem  to  be  necessary  or  expedient  to  accomplish  the  purpose  of 
this  act 

Sec.  2.  Any  member  of  the  commission,  or  any  of  its  duly  authorized  agents 
or  employees,  shall  have  the  right,  at  any  time,  to  enter  upon  any  premises,  wild 
lands,  farms,  fields,  private  grounds,  and  inclosures  for  the  purpose  of  examin- 
ing into  the  condition  of  any  chestnut  tree  or  trees  thereon,  and  determining 
whether  or  not  such  trees,  or  any  of  them,  have  been  attacked  or  infected  by 
the  chestnut-tree  blight ;  and  whenever  this  disease  is  found  to  exist,  such 
commissioners,  their  duly  authorized  agents  and  employees,  shall,  in  all  prac- 
ticable ways,  cooperate  with  the  owners  of  such  trees  in  and  for  the  removal, 
cure,  control,  and  eradication  of  such  disease,  and  the  prevention  of  its  spread 
to  other  chestnut  trees  upon  adjoining  and  other  properties;  shall  specifically 
advise  and  direct  such  owner  how  he  shall  proceed  for  the  accomplishment  of 
these  ends ;  and  shall  leave  with  such  owner,  his  agent,  tenant,  or  other  repre- 
sentative having  charge  of  such  trees,  a  notice,  in  writing,  containing  a  descrip- 
tion or  plan  specifically  designating  the  trees  so  found  to  be  diseased,  and 
full  and  q;)ecific  instructions  for  the  treatment  of  such  trees,  or  for  the  removal 
and  destruction  of  designated  parts  thereof  or  of  an  entire  tree  or  trees,  as 
the  case  may  require. 

Sec.  3.  If  any  owner  of  such  trees,  so  found  to  be  diseased  by  the  said  com- 
mission. Its  duly  authorized  agents  or  employees,  shall  neglect  or  refuse  to 
cooperate  in  applying  the  necessary  remedies  for  the  removal,  cure,  control, 
and  eradication  of  such  disease,  and  the  prevention  of  its  spread  to  other 
chestnut  trees  upon  adjoining  and  other  properties;  or  shall  neglect  or  refuse 
to  comply  with  the  requirements  of  the  notice  aforesaid,  prescribing  the  treat- 
ment which  shall  be  applied  to  such  trees,  so  found  to  be  diseased,  within 
twenty  days  from  the  time  such  notice  shall  have  been  served,  the  said  com- 
mission may  at  once  proceed,  through  its  duly  authorized  agents  and  employees, 
to  do  whatever  may  be  found  by  it  to  be  necessary  and  proper  to  accomplish 
the  cure,  control,  or  eradication  of  such  disease  and  the  prevention  of  its 
spread  to  other  chestnut  trees;  and  for  this  purpose,  whenever  it  may  be  found 
necessary  may  remove,  cut  down,  and  destroy,  or  cause  to  be  removed,  cut  down, 
or  destroyed,  any  trees  or  parts  of  trees  so  found  to  be  infected  with  such 
disease;  and  shall  immediately  thereafter  duly  certify  to  the  owner  of  such 
trees,  so  treated  or  destroyed,  or  to  his  tenant,  agent,  or  other  representative 
in  charge  of  such  trees,  the  amount  of  the  cost  or  expenses  actually  Incurred 
by  the  commission  In  the  treatment,  removal,  or  destruction  of  such  trees ;  and 
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if  tbe  amount  of  such  exp^ise,  so  certified,  shall  not  be  paid  by  such  owner  of 
said  trees,  so  treated,  removed,  or  destroyed  within  sixty  days  after  it  sliall 
liave  been  so  certified,  the  same  may  be  recovered  by  the  said  commission, 
from  such  owner,  by  an  action  in  the  name  of  the  Commonwealth,  in  the  same 
manner  as  debts  of  like  amount  are  now  recoverable,  and  when  recovered  may 
be  used  by  said  commission  in  carrying  out  the  purposes  of  this  act. 

Provided,  however.  That  any  owner  or  owners  of  trees,  his  or  their  tenants, 
agents,  or  representatives,  who  may  he  dissatisfied  with  any  decision,  order,  or 
notice  of  any  member  of  the  commission,  or  any  of  its  agents^  or  employees, 
directing  or  prescribing  the  treatment,  removal,  or  destruction  of  trees  belonging 
to  or  controlled  by  them,  shall  have  the  right  within  ten  days  from  the  time 
of  the  service  upon  them  of  such  order  or  notice  to  appeal  therefrom,  in 
writing,  to  the  commission,  which  shall  thereupon,  without  avoidable  delay, 
direct  a  re-examination  of  the  premises  or  trees  in  question,  by  competent 
experts,  who  shall  make  report  of  their  findings  to  the  commision ;  which  shall 
then  fix  a  time  and  a  place  for  a  hearing  before  it,  upon  such  appeal,  and 
notify  the  person  making  appeal  thereof.  All  further  proceedings  under 
such  order  or  notice  shall  be  suspended  until  the  decision  of  the  commission 
shall  have  been  formally  rendered. 

Sec.  4.  Whenever,  in  the  judgment  of  the  commission,  it  may  be  necessary 
to  destroy  chestnut  trees  not  afTected  by  the  chestnut-tree  blight,  for  the  pur- 
pose of  establishing  a  quarantine  to  prevent  and  control  the  spread  of  the 
disease,  the  owner  of  such  trees  shall  be  reimbursed  for  the  loss  of  all  the 
good  and  unaffected  trees  so  destroyed;  the  amount  to  be  paid  therefor  to 
be  not  greater  than  the  stumpage  prices  of  such  trees,  prevailing  at  the  time 
in  the  locality  where  such  trees  grew ;  such  value  to  be  determined  by  the  com- 
mission, by  such  method  or  procedure  as  it  may  adopt,  and  paym«it  therefor 
to  l>e  made  from  the  fund  hereinafter  specifically  appropriated  for  the  use  ol 
the  said  commission  in  performing  the  duties  required  by  this  act.  Should  any 
owner  of  trees  be  dissatisfied  with  the  amount  awarded  to  pay  for  the  destruc- 
tion of  such  good  and  unaffected  trees,  said  owner  shall  have  all  the  remedies 
now  existing,  or  which  may  hereafter  be  provided  by  law,  for  the  protection  of 
his  interests. 

Sec.  5.  Any  person  who  shall  wilfully  violate  any  of  the  provisions  of  this 
act,  or  any  of  the  regulations  of  the  commission  intended  to  assist  in  carrying 
this  act  into  effect,  or  shall  wilfully  resist  or  Interfere  with  any  agent  or 
employee  of  the  said  conmiisslon  In  the  performance  of  his  duties  In  accordance 
with  the  regulations  and  orders  of  the  commission,  under  the  provisions  hereof, 
sliall  be  deemed  guilty  of  misdemeanor,  and  shall  upon  conviction  thereof  be 
punished  by  a  fine  not  exceeding  one  hundred  dollars,  or  by  Imprisonment  not 
exceeding  one  month,  either  or  both,  at  the  discretion  of  the  court  The  word 
**  person,"  as  used  In  this  act,  shall  include  not  only  Individuals  or  natural 
persons,  but  as  well  artificial  persons,  existing  only  In  contemplation  of  law, 
and  shall  he  construed  to  mean  partnerships,  limited  partnerships,  joint-stoclc 
companies,  and  corporations,  and  the  officers,  agents,  and  employees  of  the  same. 

Sec.  6.  The  members  of  the  commission  shall  serve  without  pay,  but  shall 
be  reimbursed  for  all  actual  expense  incurred  by  them  in  exercising  the  powers 
conferred  upon  them  and  performing  the  duties  required  by  this  act.  The 
employees  of  the  commission  shall  receive  such  comi>en8ation  for  their  services 
as  the  commission  shall  determine  will  fairly  c()mi)ensate  them  for  the  wort 
to  be  done.  The  commission  shall  be  furnished  with  suitable  rooms  In  the 
Capitol  building  at  Harrlsburg,  or  elsewhere,  by  the  Superintendent  of  Public 
Grounds  and  Buildings.  The  sum  of  twenty-five  thousand  dollars  Is  hereby 
specifically  appropriated,  to  be  immediately  available  upon  the  approval  of  this 
407 


CONTROL  OF  THE  CHESTNUT  BARK  DISEASE.  17 

act,  for  the  payment  of  such  expense  as  may  be  Incurred  by  the  commission,  for 
such  scientific  research  and  for  office  expenses,  as  in  their  Judgment  may  be 
necessary  to  comply  with  tlie  provisions  hereof,  said  appropriation  to  be  avail- 
able until  the  first  day  of  June,  Anno  Domini,  one  thousand  nine  hundred  and 
thirteen ;  and  the  further  sum  of  two  hundred  and  fifty  thousand  dollars,  or  so 
much  thereof  as  shall  be  necessary,  is  hereby  specifically  appropriated,  to  be 
available  only  upon  the  approval  of  the  Governor,  for  the  performance  of  all 
other  duties  herein  required  to  be  done;  as,  for  quarantine,  removal  of  diseased 
trees  or  other  trees,  conducting  outside  Investigations  and  operations,  and 
every  other  means  of  eradication  and  control,  as  to  it  may  seem  necessary  in 
complying  with  the  provisions  hereof. 
,Sec.  7.  All  acts  or  parts  of  acts  inconsistent  herewith  are  hereby  repealed. 

The  commission  authorized  by  the  bill  has  been  appointed  by  the 
governor  of  Pennsylvania  amd  consists  of  the  following  persons: 
Mr.  Winthrop  Sargent,  chairman;  Mr.  Harold  Peirce,  secretary; 
Messrs.  Samuel  T.  Bodine,  George  F.  Craig,  and  Theodore  N.  Ely. 
Persons  desiring  information  regarding  the  work  on  this  disease  in 
Pennsylvania  should  address  the  executive  oflScer  of  the  commission, 
Mr.  Samuel  B.  Detweiler,  1112  Morris  Building,  Philadelphia,  Pa. 

INSPECTION  OF  DISEASED  NURSERY  STOCK. 

As  has  been  indicated,  diseased  chestnut  nursery  stock  has  in  the 
past  been  a  most  important  factor  in  the  spread  of  the  bark  disease. 
On  account  of  a  well-grounded  fear  of  this  disease  much  less  nursery 
stock  is  being  moved  now  than  formerly,  but  there  is  still  enough  to 
constitute  «  serious  source  of  danger.  It  is  therefore  obvious  that 
every  State  in  which  the  chestnut  grows,  either  naturally  or  under 
cultivation,  should  as  speedily  as  possible  pass  a  law  putting  the 
chestnut  bark  disease  on  the  same  footing  as  other  pernicious  diseases 
and  insect  pests,  such  as  peach  yellows  and  the  San  Jose  scale,  against 
which  quarantine  measures  are  taken.  Many  inspectors  already  have 
legal  power  to  quiarantine  against  the  bark  disease  on  chestnut  nurs- 
ery stock,  and  they  should  now  take  special  care  that  no  shipment, 
however  small,  escapes  their  rigid  inspection. 

The  most  serious  practical  difficulty  in  inspecting  nursery  stock  for 
this  as  for  other  fungous  diseases  lies  in  the  fact  that  practically  all 
State  inspectors  are  necessarily  entomologists,  and  are  not  trained  in 
recognizing  the  more  obscure  symptoms  of  fungous  diseases.  Nursery 
trees  affected  by  the  bark  disease  rarely  show  it  prominently  at  the 
time  when  shipped;  the  threads  of  summer  spores  or  the  yellow  or 
orange  pustules  are  rarely  present,  and  usually  all  the  inspector  can 
find  is  a  small,  slightly  depressed,  dark-colored  area  of  dead  bark, 
usually  near  the  ground,  which  is  easily  overlooked  or  mistaken  for 
some  insignificant  injury.  Upon  cutting  into  such  a  spot,  the  inner 
bark  shows  a  most  characteristic  disorganized  "  punky  "  appearance, 
quite  different  from  that  of  any  other  bark  injury;  but  it  is  im- 
possible to  adequately  describe  this  appearance  without  recourse  to 
colored  illustrations.     Occasionally  a  yellowish-brown  band,  either 
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girdling  or  partly  girdling  the  young  tree,  may  be  seen ;  this  is  very 
characteristic,  but  is  so  prominent  a  symptom  that  it  may  be  noticed 
at  the  nursery,  and  presumably  trees  so  aflFected  will  not  be  shipped. 
If  infected  trees  are  set  out  they  develop  the  disease  with  its  char- 
acteristic symptoms  the  fpllowing  spring.  But  on  account  of  their 
small  size  such  trees  are  girdled  and  die  before  the  end  of  the  sum- 
mer, often  in  two  or  three  weeks.  Meanwhile  they  are  spreading 
the  disease  to  neighboring  orchard  and  forest  trees.  Orchardists 
and  nurserymen  purchasing  chestnut  trees  are  therefore  warned  to 
watch  them  closely  during  the  first  season,  no  matter  how  rigidly 
they  may  have  been  inspected. 

INDIVIDUAL  TREATMENT   OF  DISEASED  TREES. 

Where  valuable  ornamental,  shade,  or  orchard  chestnut  trees  be- 
come infected  in  one  or  more  spots,  the  life  and  usefulness  of  such 
trees  can  be  prolonged  for  several  or  for  many  years,  depending 
largely  upon  the  thoroughness  with  which  the  recommendations 
herein  given  for  cutting  out  the  diseased  areas  (lesions)  are  carried 
out.  These  recommendations  are  based  upon  the  results  of  extensive 
experiments  with  hundreds  of  lesions  during  the  past  four  years. 
These  experiments  were  performed  for  the  most  part  by  the  junior 
writer. 

The  essentials  for  the  work  are  a  gouge,  a  mallet,  a  pruning  knife, 
a  pot  of  coal  tar,  and  a  paint  brush.  In  the  case  of  a  tall  tree  a 
ladder  or  rope,  or  both,  may  be  necessary,  but  under  no  circumstances 
should  tree  climbers  be  used,  as  they  cause  wounds  which  are  very 
favorable  places  for  infection.  Sometimes  an  ax,  a  saw,  and  a  long- 
handled  tree  pruner  are  convenient  auxiliary  instruments,  though 
practically  all  the  cutting  recommended  can  be  done  with  a  gouge 
with  a  cutting  edge  of  1  or  1|  inches.  All  cutting  instruments 
should  be  kept  very  sharp,  so  that  a  clean  and  smooth  cut  may  be 
made  at  all  times. 

By  cutting  with  the  gouge  into  a  diseased  area  a  characteristically 
discolored  and  mottled  middle  and  inner  bark  is  revealed.  All  of 
this  diseased  bark  should  be  carefully  cut  out  for  ut  least  an  inch 
l)eyond  the  discolored  area  if  the  size  of  the  branch  will  allow  it. 
This  bark  should  be  collected  in  a  bag  or  basket  and  burned.  If  the 
cutting  is  likely  to  result  in  the  removal  of  the  bark  for  much  more 
than  half  the  circumference  of  the  branch  or  trunk,  it  will  probably 
be  better  to  cut  off  the  entire  limb  or  to  cut  down  the  tree,  as  the 
case  may  be,  unless  there  is  some  special  reason  for  attempting  to 
save  the  limb  or  tree.  The  fungus  usually,  though  not  always,  de- 
velops most  vigorously  in  the  inner  bark  Aext  to  the  wood.  When 
this  is  the  case,  not  only  all  the  diseased  bark  and  an  inch  of  healthy 
bark  around  it  must  be  removed,  but  at  least  two  or  three  annual 
layers  of  wood  beneath  the  diseased  bark  must  also  be  gouged  out. 
Special  care  should  be  taken  to  avoid  loosening  the  healthy  bark  at 
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the  edges  of  the  cut-out  areas.  Except  in  the  early  spring  this  is 
not  difficult  after  a  little  experience  in  manipulating  the  gouge  and 
mallet,  provided  the  gouge  is  kept  sharp. 

Small  branches  which  have  become  infected  should  be  cut  off,  the 
cut  being  made  well  back  of  the  disease — at  least  2  or  3  inches,  if 
possible. 

.  All  cut-out  areas  and  all  the  cut  ends  of  stubs  should  be  carefully 
and  completely  painted  with  coal  tar.  A  good  grade  of  paint  has 
been  recommended  by  some  authorities  as  superior  to  tar,  but  it  is 
more  expensive.  If  the  tar  is  very  thick,  the  addition  of  a  little  creo- 
sote will  improve  it  for  antiseptic  purposes  as  well  as  for  ease  in 
applying.  If  the  first  coat  is  thin,  a  second  one  of  fairly  thick  tar 
should  be  applied  within  a  few  weeks  or  months.  Other  coats  should 
be  applied  later  whenever  it  becomes  necessary. 

The  entire  tree  should  be  carefully  examined  for  diseased  spots  and 
every  one  thoroughly  cut  out  and  treated  in  the  way  already  de- 
scribed. In  case  of  suspicious  looking  spots  a  portion  of  the  outer 
bark  can  be  cut  out  with  the  sharp  gouge  as  a  test.  If  this  cut  shows 
the  characteristically  discolored  bark  the  spot  can  be  considered  as 
diseased  and  cut  out  accordingly;  if  the  cut  shows  healthy  bark,  it 
need  merely  be  treated  with  tar  or  paint,  as  other  cuts  are  treated. 
In  examining  a  tree  for  diseased  spots  it  is  always  best  to  begin  at 
the  base  of  the  trunk  and  work  up,  for  if  the  trunk  is  girdled  at  the 
base  it  is  useless  to  work  anywhere  on  the  tree. 

When  the  spores  of  the  fungus  are  present,  especially  in  the  form 
of  threads,  or  "horns,"  they  are  readily  washed  down  the  branches 
arid  trunk  by  every  rain,  and  are  thus  carried  down  to  or  toward 
the  base  of  the  tree.  As  a  result  the  base  of  a  tree,  the  crotches,  and 
other  places  which  afford  easy  lodgment  for  the  spores  are  particu- 
larly subject  to  infection. 

Although  spraying  with  any  of  the  standard  fungicides  appears 
to  have  no  effect  whatever  in  stopping  the  progress  of  the  disease 
after  it  has  once  started  in  the  inner  or  middle  bark,  there  is  little 
doubt  that  it  is  of  use  in  preventing  infection  from  spores  washed 
down  by  rain  from  the  upper  part  of  a  tree  or  from  spores  which 
have  been  transported  from  other  trees.  For  this  reason  the  spray- 
ing, after  each  rain,  of  the  parts  of  a  tree  below  a  spore-bearing 
lesion  is  recommended,  but  only  on  an  experimental  basis.  If  no 
spore-bearing  lesions  occur  on  the  tree,  there  is  less  apparent  reason 
for  spraying.  The  scattering  of  slaked  lime  about  the  base  of  a  tree 
and  the  whitewashing  of  the  trunk  and  larger  limbs  have  shown 
apparently  beneficial  results  in  preventing  infections  and  perhaps 
also  depredations  of  borers. 

A  tree  which  is  being  treated  for  individual  infections  must  be 
carefully  watched  and  the  diseased  spots  promptly  cut  out  as  they 
appear.  For  this  purpose  each  tree  should  be  examined  very  care- 
fully two  or  three  times  at  least  during  the  growing  season. 
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The  Department  of  Agriculture  asks  the  cooperation  of  all  persons 
who  have  experimented  with  the  disease  in  any  way,  and  in  return 
is  ready  to  give  specific  advice,  based  upon  extensive  experience  with 
the  disease,  as  to  the  best  methods  of  attempting  its  control  or  as  to 
what  are  likely  to  be  the  most  profitable  systematic  observations  or 
experiments. 

ADVICE  TO  CHESTNUT  ORCHARDISTS. 

In  vjiew  of  the  uncertain  future  of  the  chestnut  tree^  the  Depart- 
ment of  Agriculture  advises  against  planting  chestnuts  anywhere  east 
of  Ohio,  at  least  until  it  is  settled  what  efforts  will  be  made  by  the 
individual  States  to  control  the  bark  disease.  The  only  exception  is 
that  Japanese  chestnuts  may  be  grown  if  raised  from  imported  seed^^ 
and  not  grafted  on  American  stocks.  If  the  seed  is  raised  in  America, 
the  trees  are  more  than  likely  to  be  hybrids  with  the  American  chest- 
nut and  to  vary  greatly  in  resistance  to  the  bark  disease.  If  grafted 
on  American  stocks,  the  stocks  readily  succumb  to  the  disease,  and 
so  the  whole  tree  is  killed,  no  matter  how  resistant  the  scion  may  be. 
However,  the'  nut  of  the  true  Japanese  chestnut  is  of  poor  quality  at 
best,  and  it  is  an  open  question  whether  it  can  ever  be  made  a 
commercial  success. 

West  of  the  natural  range  of  the  American  chestnut,  however,  the 
situation  is  quite  different.  Obviously  the  western  chestnut  orchard- 
ist  has  before  him  a  great  opportunity.  No  matter  how  successful 
efforts  to  limit  the  bark  disease  in  the  East  may  be,  the  nut  crop  will 
be  reduced  for  some  years,  and  the  business  of  growing  fine  orchard 
chestnuts  in  the  East  will  be  depressed  for  the  same  length  of  time. 
There  is  no  apparent  reason  why,  with  rigid  inspection,  both  of  any 
purchased  stock  and  of  the  orchards  themselves,  all  chestnut  orchards 
and  nurseries  from  Ohio  to  the  Pacific  coast  can  not  be  kept  perma- 
nently free  from  the  bark  disease ;  therefore  all  persons  interested  in 
growing  the  chestnut  in  the  West  as  an  orchard  tree  are  earnestly 
advised  not  to  secure  any  chestnut  nursery  stock  from  eastern  nur- 
series ;  to  be  sure  that  stock  from  any  source  is  rigidly  inspected ;  to 
watch  with  the  utmost  care  their  own  nurseries  and  orchards ;  and  to 
destroy  immediately  by  fire  any  trees  that  may  be  found  diseased. 

There  is  presumptive  evidence  that  the  bark  disease  was  introduced 
into  America  on  the  Japanese  chestnut,  but  until  this  point  is  defi- 
nitely settled  orchardists  west  of  Ohio  are  advised  not  to  import  nur- 
sery stock  of  this  variety.  Seed  can  probably  be  imported  with  a 
reasonable  degree  of  safety,  however. 

ADVICE  TO  OWNERS  OF  CHESTNUT  WOODLAND. 

Owners  of  chestnut  woodland  anywhere  within  the  area  of  com- 
plete infection  are  earnestly  advised  to  convert  their  trees  into  lumber 
as  quickly  as  possible.  The  trees  that  are  not  already  killed  will  soon 
die  in  any  case  and  the  timber  will  quickly  deteriorate  in  quality.    Such 
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trees  are  a  continual  source  of  further  infection,  and,  moreover,  large 
areas  of  dead  chestnut  trees,  by  harboring  bark  and  wood  inhabit- 
ing insects,  are  likely  to  start  some  insect  epidemic.  Indeed,  with  the 
quantity  of  dead  chestnut  timber  now  standing  it  will  be  remarkable 
if  some  serious  infestation  of  insects  extending  to  sound  trees  does 
not  follow. 

Owners  of  chestnut  woodland  outside  the  area  of  general  infection 
are  counseled  to  watch  for  the  first  appearance  of  the  disease,  and 
when  it  appears  to  cut  down  immediately  all  aflFected  trees,  bark 
them,  and  bum  the  bark  and  brush,  over  the  stump  if  practicable. 
Such  procedure  will  distinctly  retard  the  spread  of  the  disease  in 
that  particular  woodland,  even  if  no  concerted  eflForts  at  elimination 
are  made  by  neighboring  owners.  It  is  to  be  expected,  however,  that 
in  all  cases  of  this  kind  the  owner  will  have  the  cooperation  of  the 
State  authorities  in  a  general  quarantine  movement 

It  is  almost  needless  to  add  that  until  we  know  what  action  is  to 
be  taken  in  all  the  chestnut-growing  States  and  what  the  results  are 
likely  to  be,  chestnut  woodland  is  a  poor  investment.  Furthermore, 
in  forest  management,  as  in  improvement  cuttings,  etc.,  there  should 
be  discrimination  against  the  chestnut 

ADVICE    TO    OWNERS    OF   ORNAMENTAL    CHESTNUT    TREES. 

Until  the  future  of  the  chestnut  tree  is  better  known,  or  at  least 
until  we  know  what  legalized  action  is  going  to  be  taken  in  the 
States  concerned,  the  owners  of  chestnut-timbered  land  available  for 
building  should  pursue  a  very  conservative  policy.  Houses  should 
not  be  located  with  sole  reference  to  chestnut  groves  or  to  isolated 
ornamental  chestnut  trees.  Houses  so  located  should  be  discrimi- 
nated against  in  purchasing  homes  in  so  far  as  the  death  of  the 
chestnut  trees  would  injure  the  appearance  of  the  place. 

When  ornamental  trees  become  diseased  they  had  better  be  cut 
down  at  once  and,  if  practicable,  large  trees  of  other  species  moved 
in  to  take  their  places.  In  expert  hands  the  moving  of  large  trees  is 
a  perfectly  practicable  and  successful  procedure  and,  although  more 
expensive,  is  much  more  satisfactory  than  waiting  for  nursery  trees 
to  grow.^ 

All  owners  of  diseased  ornamental  chestnut  trees  are  specifically 
warned  against  "  fake  "  tree  doctors.  Large  sums  of  money  have 
been  paid  out  in  many  cases  for  treatment  that  has  been  worse  than 
useless.  Reliable  tree  specialists  will  have  nothing  to  do  with  trees 
aflFected  with  the  chestnut  bark  disease,  or,  if  they  do  anything,  do  it 
with  the  distinct  understanding  in  advance  that  it  is  entirely  at  the 

1  In  case  such  action  is  not  immediately  desirable  or  possible,  a  very  good,  though  tem- 
porary, scenic  effect  can  be  obtained  by  lopping  off  the  ends  of  the  larger  branches  of  the 
dead  and  dying  chestnut  trees,  removing  the  baric,  and  planting  some  rapid-growing  vine  at 
their  foot,  which  soon  covers  them.  One  of  the  best  for  this  purpose  is  the  Japanese  kudzu 
Tine  (Pueraria  thunbergiana  (S.  and  Z.)  (Benth.).  on  account  of  its  extraordinarily  rapid 
growth.  Such  vine-covered  stumps  must  be  carefully  watched,  however,  for  in  a  very  few 
years  they  decay  and  are  liable  to  be  blown  over. 
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owner's  risk.    Of  course,  if  an  owner  desires  to  employ  tree  surgeons 
to  experiment,  that  is  another  matter. 

ADVANCING  POPULAR  KNOWLEDGE  OF  THE  DISEASE. 

In  the  localities  where  infection  is  general  or  complete  (fig.  1) 
everyone  knows  what  the  chestnut  bark  disease  is  and  what  its  symp- 
toms are  and  everyone  appreciates  its  seriousness ;  but  in  these  local- 
ities it  is  too  late  even  to  attempt  its  control.  On  the  other  hand,  in 
Delaware,  Virginia,  West  Virginia,  western  and  southern  Mary- 
land, western  Pennsylvania,  central  and  northern  New  York,  Massa- 
chusetts, and  Rhode  Island  very  few  people  know  the  symptoms  of 
the  disease.  On  this  account  no  one  notices  it  until  it  is  thoroughly 
established,  and  by  the  time  public  sentiment  is  sufficiently  aroused 
to  authorize  the  necessary  legislation  and  bring  about  united  action 
for  public  protection  it  is  too  late  for  such  action  to  be  of  service. 
Obviously,  then,  every  effort  should  be  made  by  all  State  and  other 
officials  having  such  matters  in  charge  to  acquaint  every  citizen  with 
the  prominent  symptoms  of  the  bark  disease  and  to  familiarize  him 
with  the  fact  that  unless  prompt  and  united  action  is  taken  there 
is  every  indication  that  the  chestnut  tree  in  the  States  above  men- 
tioned will  become  practically  extinct  within  10  years. 

COOPERATION  OP  THE  DEPARTMENT  OP  AGRICULTURE. 

In  this  campaign  of  education  the  Department  of  Agriculture  will 
cooperate  in  the  following  ways :  Copies  of  this  bulletin  or  of  other 
publications  of  this  Department  relating  to  the  bark  disease,  and  also 
typical  specimens  of  the  disease,  will  be  sent  to  any  person  applying 
for  them.  Two  specimens  will  be  sent  to  each  person — one  showing 
the  appearance  of  the  disease  on  smooth  bark,  and  the  other  the  later 
development  of  the  fungus  on  thick  bark.  In  both  these  specimens 
the  fungus  will  have  been  killed  by  soaking  in  formalin,  to  insure 
against  any  infection  from  this  source. 

So  far  as  the  supply  permits,  lantern  slides  and  photographs  will, 
upon  application,  be  loaned  for  special  lectures,  exhibits,  etc.,  to  the 
officers  of  States,  experiment  stations,  colleges,  and  schools  where 
agriculture  is  taught,  as  well  as  to  tree  wardens  and  other  officials 
whose  work  may  bear  directly  upon  local  campaigns  of  publicity. 

This  Department  will  always  examine  any  suspected  specimens  of 
this  disease  sent  to  Washington  by  mail,  and  will  report  the  findings 
as  promptly  as  possible.  Before  sending  specimens,  however,  all 
persons  are  urged  to  read  the  paragraphs  on  symptoms  on  pages  6  to 
9  in  order  to  select  the  specimens  intelligently.  For  example,  if  the 
end  of  a  girdled  and  withered  branch  is  sent,  it  is  not  possible  to  make 
a  dependable  diagnosis  unless  a  portion  of  the  girdling  area  happens 
to  be  included.  This  is  the  only  part  where  the  fungus  is  surely 
present,  and  the  fungus  itself  must  be  seen  in  order  to  be  absolutely 
sure  of  the  disease.  Portions  of  the  bark  that  show  the  small  orange 
or  reddish-brown  pustules,  about  the  size  of  the  heaxl  of  a  pin,  should 
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always  be  sent,  if  these  can  be  found.    These  commonly  occur  near  the 
lower  edge  of  the  girdling  area. 

PUBLIC  COOPERATION. 

With  many  people  familiarized  with  the  appearance  of  the  chest- 
nut bark  disease  and  its  possibilities  of  harm,  the  disease  will  be 
noticed  and  stamped  out  by  private  eflFort  in  many  places  when  it 
first  appears  and  the  public  will  understand  and  be  ready  to  cooper- 
ate in  any  official  measures  of  control  as  soon  as  these  become  neces- 
sary in  any  locality. 

All  possible  forces  must  be  enlisted  in  a  campaign  of  publicity. 
The  cooperation  of  all  newspapers,  particularly  local  papers,  can  be 
easily  secured  in  all  the  States  where  the  chestnut  is  an  important 
tree.  A  portion  of  the  program  for  Arbor  Day,  1912,  should  be 
devoted  to  a  consideration  of  this  disease.  Teachers  of  nature  study, 
botany,  or  agriculture  in  the  public  schools  can  do  great  service  by 
teaching  their  pupils  how  to  recognize  the  disease  and  by  training 
them  to  be  on  the  lookout  for  its  first  appearance  in  the  home  com- 
munity. Such  a  body  as  the  "  Boy  Scouts  "  can,  if  properly  trained, 
become  in  every  community  a  most  efficient  force  for  locating  the 
disease.  The  boys  will  readily  appreciate  that  such  work  is  real 
"scouting"  against  a  most  insidious  and  destructive  public  enemy. 
And,  finally,  many  private  owners  of  chestnut  trees  will  be  eager  to 
cooperate  with  the  State  authorities  in  the  early  elimination  of 
advance  infections  if  only  they  are  able  to  recognize  such  infections. 

THE  PROTECTION  OF  THE  SOUTHERN   STATES. 

It  must  be  remembered  that  the  bark  disease  has  as  yet  done  only  a 
small  fraction  of  the  damage  that  it  is  undoubtedly  capable  of  doing. 
The  best  chestnut  timber  of  America  is  south  of  the  Potomac  River 
and  there  the  bark  disease  is  present  in  only  a  few  spots.  For  this 
reason  it  is  of  extraordinary  importance  that  these  few  spots  be  eradi- 
cated and  that  the  disease  be  soon  controlled  immediately  north  of 
the  Potomac.  If  the  bark  disease  once  becomes  well  established  in  the 
chestnut  forests  of  the  South,  it  will  be  well-nigh  impossible  to  control 
it,  on  account  of  the  sparsely  settled  and  mountainous  condition  of 
much  of  that  country  and  for  other  reasons  which  do  not  obtain 

farther  north. 

SUMMARY. 

(1)  The  chestnut  bark  disease  was  first  noted  near  New  York 
City  in  1904  and  is  now  present  in  at  least  10  States.  It  attacks  the 
American  chestnut,  the  European  chestnut,  the  chinquapin,  and, 
rarely,  the  Japanese  chestnut. 

(2)  The  total  financial  loss  from  this  disease  is  now  estimated  at 
$25,000,000. 

(3)  The  disease  is  caused  by  a  fimgus,  and  the  entrance  of  a  spore 
at  any  point  where  the  bark  is  broken  may  cause  infection.    The 
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disease  spreads  primarily  in  the  inner  bark  and  produces  character- 
istic lesions  which  girdle  the  tree  at  the  point  attacked. 

(4)  Conspicuous  symptoms  are  the  development  of  bunches  of 
sprouts  below  the  girdling  lesions;  the  half- formed  yellowish  leaves 
in  the  spring  on  the  previously  girdled  branches;  the  reddish-brown 
leaves  on  branches  girdled  in  summer,  and  the  yellow,  orange,  or 
reddish-brown  pustules  of  the  fruiting  fungus  on  the  bark.  It  is 
practically  useless  to  attempt  systematic  location  of  the  disease  from 
October  to  April,  inclusive. 

(5)  The  spores  may  be  carried  considerable  distances  on  chestnut 
nursery  stock,  tan  bark,  and  unbarked  timber;  also  by  birds,  insects, 
squirrels,  etc.,  which  have  come  in  contact  with  the  sticky  spore 
masses.  Water  quickly  dissolves  these  spore  masses  and  the  minute 
spores  are  in  this  way  carried  along  with  water,  as,  for  instance,  with 
rain  water  running  down  a  tree.  Borers'  tunnels  form  the  most 
common  places  of  entrance  for  spores. 

(6)  The  only  known  practical  way  of  controlling  the  disease  in 
a  forest  is  to  locate  and  destroy  the  advance  infections  as  soon  as 
possible  after  they  appear  and,  if  the  disease  is  well  established  near 
by,  to  separate  the  area  of  complete  infection  from  the  comparatively 
uninfected  area  by  an  immune  zone.  Advance  infections  should  be 
located  by  trained  observers  and  destroyed  by  cutting  and  burning. 
As  the  disease  develops  almost  entirely  in  the  bark,  this  must  be  com- 
pletely destroyed  (burned). 

(7)  In  order  to  carry  out  the  above  methods  it  is  essential  that 
the  several  States  concerned  secure  necessary  legislation  and  appro- 
priations, following  the  example  of  Pennsylvania,  as  no  law  exists 
whereby  the  Federal  Government  can  undertake  such  work  and 
cooperation  among  private  owners  without  State  supervision  is 
impracticable. 

(8)  Chestnut  nursery  stock  should  be  rigidly  inspected  for  the 
disease  and  only  perfectly  healthy  plants  passed. 

(9)  The  life  of  valuable  ornamental  trees  may  be  greatly  pro- 
longed by  promptly  cutting  out  all  diseased  areas  and  removing  all 
disease-girdled  branches  and  then  covering  the  cuts  with  tar.  Spray- 
ing is  of  no  use  in  stopping  the  fungus  after  it  has  once  started 
growth  in  the  bark. 

(10)  It  is  recommended  that  owners  of  infected  woodland  cut 
down  and  utilize  the  diseased  chestnut  timber  as  soon  as  possible. 

(11)  For  the  present  the  planting  of  chestnuts  anywhere  east  of 
Ohio  is  not  advised,  but  there  is  no  apparent  reason  why  chestnut 
orchards  west  of  Ohio  may  not  be  kept  free  from  the  disease. 


[A  list  giving  the  titles  of  all  Farmers'  Bulletins  available  for  distribution 
will  be  sent  free  upon  application  to  a  Member  of  CJongress  or  the  Secretary  of 
Agriculture.] 
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Sm:  In  1909  the  Office  of  Experiment  Stations,  in  cooperation 
with  the  Forest  Service,  published  for  distribution  among  teachers 
at  the  Alaska- Yukon-Pacific  Exposition  a  circular  containing  a  brief 
tentative  outline  for  a  course  of  forestry  in  nature  study.  The 
requests  for  that  circular  and  the  accompanying  correspondence 
indicated  a  large  demand  on  the  part  of  teachers  for  more  definite 
and  detailed  directions  for  utilizing  trees  and  forests  in  nature-study 
exercises  and  courses.  The  circular  has  therefore  been  rewritten 
on  the  plan  (1)  of  suggesting  definitely  what  tree  studies,  exercises, 
and  supplementary  readings  may  be  used  each  term  in  the  first  six 
years  of  the  elementary  schools,  and  (2)  of  making  these  lessons 
progressive  and  logical — this  with  a  view  to  avoiding  fragmentary, 
unrelated,  and  unprofitable  work,  which  in  the  past  has  been  char- 
acteristic of  much  of  the  public-school  nature  study.  This  is  not 
an  attempt  to  introduce  scientific  forestry  into  the  primary  and 
intermediate  grades,  but  to  furnish  teachers  a  guide  for  the  study 
of  trees,  with  an  occasional  glimpse  into  the  forest,  so  that  the 
school  children  may  learn  to  know  and  love  trees,  understand  their 
needs,  and  comprehend,  even  though  vaguely,  their  relations  to 
homemaking  and  farming. 

In  addition  to  the  course  of  study,  the  manuscript  as  now  sub- 
mitted contains  a  discussion  of  the  aims  of  nature  study  and  the 
methods  of  teaching  it,  suggestions  for  supplementary  experiments, 
field  trips,  and  the  use  of  illustrative  material,  a  key  to  the  common 
kinds  of  trees,  and  a  bibliography  of  the  books  referred  to  in  the  text. 

The  revision  was  made  by  Edwin  R.  Jackson,  expert  in  the  Forest 
Service,  under  the  direction  of  Dick  J.  Crosby,  specialist  in  agri- 
cultural education  of  the  Office  of  Experiment  Stations,  and  is 
transmitted  herewith  for  publication  as  a  Farmers'  Bulletin. 

Respectfully, 

A.  C.  True, 

Director. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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FORESTRY  IN  NATURE  STUDY. 


INTRODUCTION. 
THE  AIMS  OF  NATURE  STUDY. 

One  of  the  chief  aims  of  modem  education  is  to  make  the  child 
familiar  with  his  surroundings  and  master  of  them.  As  Dr.  G. 
Stanley  Hall  has  said,  "To  know  nature  and  man  is  the  sum  of  all 
earthly  knowledge."  In  order  to  accomplish  these  ends,  present- 
day  educators  have  come  to  devote  a  great  deal  of  time  and  atten- 
tion to  systematic  study  and  observation  of  natural  objects,  these 
general  studies  being  classified  under  the  head  of  "nature  study." 

The  field  of  nature  study  is  exceedingly  broad.  All  the  objects, 
elements,  and  phenomena  which  touch  our  lives  and  influence  them 
may  be  considered  as  legitimate  subjects  for  study.  The  possible 
lines  of  research  are  numerous  and  varied.  Among  all  these  possi- 
bilities it  becomes  the  duty  of  the  teacher  to  select  those  which  are 
most  worth  while.  Nature  study  has  among  its  chief  aims  the 
inculcation  in  the  mind  of  the  pupil  of  an  appreciation  and  love  of 
the  beautiful ;  his  training  in  acuteness  of  observation ;  the  develop- 
ment of  his  reasoning  powers  by  the  application  of  these  observa- 
tions; and  the  improvement  of  his  powers  of  expression.  Few 
things  in  nature  fulfill  these  requirements  so  well  or  contribute  so 
fully  to  the  accomplishment  of  these  aims  as  does  the  forest.  In 
the  forest  can  be  found  a  wealth  of  illustrative  material;  it  is  replete 
with  myriad  forms  of  vegetable  and  animal  life,  and  the  forest 
itself,  as  a  whole,  is  Uving  and  active;  it  is  full  of  the  wonderful  and 
the  beautiful;  it  is  teeming  with  lessons  of  interest  at  all  seasons  of 
the  year;  and,  what  is  perhaps  most  important  of  all  from  a  prac- 
tical viewpoint,  the  material  for  these  lessons  is  accessible  to  almost 
everyone.  Individual  trees  alone  furnish  so  many  interesting  and 
instructive  features  that  they  have  come  to  be  favorite  subjects  for 
nature-study  lessons;  but  the  broader  study  of  the  forest,  while 
frequently  lost  sight  of  in  the  study  of  single  trees,  offers  untold 
opportunities  not  only  for  useful  instruction  but  also  as  a  means  of 
developing  and  holdhig  the  interest  of  the  pupils  and  of  training 
their  keenness  of  observation. 

THE  DISTINCTION  BETWEEN  ^'TREE  STUDY"  AND  FORESTRY. 

It  is  well  to  keep  in  mind  the  distinction  between  forestry  and 
"tree  study"  as  commonly  found  in  nature-study  courses.  "For- 
estry has  to  do  with  single  trees  only  as  they  stand  together  on  some 
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large  area  whose  principal  crop  is  trees,  and  which  therefore  forms 
part  of  a  forest/'^  It  is  not  the  single  tree,  but  the  forest,  where 
trees  are  considered  not  singly  but  en  masse,  which  must  be  studied 
in  developing  the  element  of  forestry  in  nature  study.  The  chief 
work  of  the  forester  is  so  to  manage  the  forest  that  it  will  produce 
a  paying  crop  or  to  preserve  the  forest  from  destruction  for  its  pro- 
tective influence.  From  this  it  will  be  seen  that  strict  forestry  is 
economic  in  its  aims,  while  tree  study,  as  usually  carried  on,  is  largely 
esthetic.  The'  practical  forester  has  little  to  do  with  the  use  or 
growth  of  ornamental  trees,  or  even  with  tree  planting  as  concerns 
merely  individual  trees.  Such  work  properly  falls  to  the  landscape 
gardener  or  the  horticulturist. 

It  would  be  manifestly  imwise  to  attempt  to  teach  scientific  for- 
estry, as  such,  to  children  in  the  lower  grades.  Even  in  the  upper 
grades  and  the  high  school  it  must  be  very  elementary  in  its  character. 
Nevertheless,  a  great  many  of  the  general  principles  upon  which  sci- 
entific  forest^  Abased  may  be  brought  Lhin  the  comprehension 
of  young  children.  To  lead  up  to  the  more  advanced  subject  of 
practical  forestry,  however,  it  will  be  necessary  to  famiharize  the 
pupil  with  the  life  history  of  the  tree  and  the  processes  of  tree  growth. 
Therefore,  especially  in  the  primary  grades,  tree  study,  with  an  occa- 
sional glimpse  into  the  forest,  should  form  the  basis  of  the  work. 
As  the  course  develops,  more  and  more  time  may  be  given  to  the 
forest  and  less  and  less  to  the  tree.  In  the  upper  grammar  grades 
the  study  of  the  forest  naturally  should  be  correlated  with  geography. 
In  the  high  school,  forestry  properly  claims  consideration  as  a  part 
of  elementary  agriculture,  since  the  lessons  of  the  wood  lot  and  its 
management  are  too  important  to  the  farmer  to  be  overlooked.  In 
those  high  schools  where  agriculture  is  not  taught  as  a  distinct 
branch,  a  great  deal  of  forestry  may  be  taught  in  correlation  with 
such  subjects  as  physical  geography,  botany,  and  manual  training. 
In  fact,  many  of  the  features  incident  to  the  study  of  forestry  must 
necessarily  be  considered  in  the  regular  work  provided  for  in  the 
ordinary  school  curriculimi.*  No  attempt  has  been  made  in  this 
bulletin  to  suggest  any  natiwe-study  work  above  the  sixth  grade, 
since  it  seems  desirable  that  all  studies  in  forestry  above  this  point 
should  be  correlated  with  other  subjects,  as  previously  suggested. 

The  studies  outlined  in  this  bulletin  need  not  be  given  as  continu- 
ous  lessons,  but  may  be  taken  up  at  various  times  during  the  year 
as  time  and  opportimity  offer.  Possibly  one  period  out  of  every  five 
or  six  devoted  to  nature  study  may  be  given  with  profit  to  the  study 
of  the  forest.     In  no  sense  is  this  outline  intended  to  suggest  that 

1  U.  8.  Department  of  Agriculture,  Farmers'  Bulletin  173,  Primer  of  Forestry,  Part  I. 
s  Suggestive  outlines  for  such  work  will  be  found  in  Forest  Service  drcuiar  ISO, "  Forestiy  In  the  PabUo 
Sdiools.'' 
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forestry  should  supplant  any  other  subject,  but  only  to  point  out 
some  of  the  interesting  and  useful  things  about  the  forest  which  every 
public-school  pupil  should  know  if  he  is  to  become  a  well-informed, 
useful  citizen.  These  things  should  be  used  to  supplement  the  regular 
work  assigned  to  the  classes,  and  will  in  this  way  prove  helpful  rather 
than  burdensome. 

HETHODS  OF  TEACHING. 

Educators  are  agreed  that  children  sliould  study  things  rather  than 
boohs,  and  that  these  things  sliould  be  such  as  are  found  within  the 
child's  ordinary  environment.  The  young  child  learns  almost  entirely 
through  the  senses — it  ia  busj  learning  the  feel,  the  taste,  the  smell,  the 


Fro.  1.— Rural  nbool  puiHtartudying  forestry. 

sound,  the  looks  of  the  things  with  which  it  comes  in  daily  contact. 
Out  of  mere  curiosity,  or  because  of  pure  mot<tr  activity,  the  normal 
child  is  constantly  impelled  to  new  researches,  and  adds  dailj'  to  its 
knowledge  the  results  of  its  observations,  imitations,  and  experiments. 
Obviously,  then,  the  best  way  to  teach  forestry  is  to  take  the  pupils  to 
the  forest  (fig.  1).  Wlien  it  is  impossible  to  go  to  the  forest,  speci- 
mens should  be  brought  to  the  schoolroom  for  study.  Suggestions 
for  field  studies  and  for  making  collections  of  specimens  will  be  found 
elsewhere  in  this  bulletin.     (See  p.  33.) 

The  more  informal  these  lesson*  are,  the  better  the  results  will  be. 
Yet  it  is  important  that  the  teacher  assume  the  task  of  directing  and 
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guiding  the  pupils  in  their  studies.  This  can  be  done  effectively  by 
means  of  stories,  talks,  and  informal  questioning.  Children's  litera- 
ture is  filled  with  interesting  stories  of  the  forest  and  its  inhabitants, 
some  of  which  are  suggested  in  connection  with  the  outlines  in  this 
bulletin.  The  proper  use  of  these  supplemental  readings  will  without 
doubt  prove  of  great  benefit  in  increasing  the  interest  of  the  pupils. 

If  trees  are  not  accessible  for  study,  the  next  best  thing  is  perhaps 
a  set  of  well-selected  pictures  which  show  forest  conditions  and  vari- 
ous features  of  tree  growth.  Such  pictures  may  be  found  frequently 
in  magazines,  geographies,  and  nature  books.*  An  undoubted  source 
of  additional  interest  and  instruction  will  be  found  in  the  camera,  if 
one  can  be  carried  by  pupil  or  teacher  on  excursions  to  the  forest. 
The  interesting  things  seen  can  then  be  photographed,  and  the  pic- 
tures developed  and  labeled  with  descriptions  teUing  something  that 
has  been  learned  about  the  object.  These  pictures  may  be  pasted  in 
an  album  or  on  a  ''forest  calendar,"  to  become  the  permanent  pos- 
sessions of  the  school.     (See  p.  32.) 

The  one  most  important  requirement  for  the  success  of  such  work 
as  this,  as  in  all  teaching,  is  tlie  advance  preparation  of  the  lesson  by 
the  teacher.  If  a  field  trip  is  to  be  undertaken,  the  teacher  should 
learn  in  advance  where  the  class  can  be  conducted  to  the  best  advan- 
tage and  what  may  be  expected  from  the  trip.  If  specimens  are  to 
be  collected,  the  teacher  should  know  whether  the  material  desired 
is  available  anywhere  in  the  vicinity  and  if  so  how  it  may  be  most 
easily  secured  and  how  used  to  the  best  advantage.  If  an  experiment 
is  to  be  performed,  the  teacher  should  carefully  go  over  the  details  in 
advance,  and  whenever  possible  perform  the  experiment,  so  as  to 
know  what  results  to  expect  and  what  difficulties  and  sources  of  error 
the  pupils  are  Hkely  to  encounter.  Nothing  will  be  more  disastrous 
to  an  undertaking  of  this  sort  than  the  lack  of  a  definite  plan  of  work 
on  the  part  of  the  instructor.  Without  it  the  field  trip  degenerates 
into  a  picnic  for  the  pupils  and  a  tragedy  for  the  teacher;  while  the 
classroom  exercises  will  probably  be  more  harmful  to  the  discipline 
and  spirit  of  the  school  than  they  are  beneficial. 

The  outlines  given  in  this  bulletin  are  necessarily  very  general  in 
character.  If  they  are  to  be  of  practical  use  the  teacher  must  localize 
the  lessons.  If  the  trees  named  for  studv  are  not  to  be  found  in  the 
locality  of  the  school,  others  must  be  chosen  from  local  species  and 
substituted  for  them.  Exercises  and  experiments  will  have  to  be 
modified  to  suit  local  conditions.  These  things  can  not  be  done  by 
anyone  except  the  person  actually  on  the  ground  in  charge  of  the 
work.  It  is  from  this  application  of  general  principles  to  local  con- 
ditions that  the  greatest  benefit  will  be  derived. 

1  Photographs  of  trees  or  forests  may  be  purchased  from  the  Forest  Service,  U.  S.  Department  of  Agri- 
culture, at  cost  price  plus  10  per  cent. 
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OUTLINES   FOR  A   COURSE    OF    STUDY. 

PRIlURr  GRADES. 

The  pupil  entering  the  primary  grades  of  the  scliool  is  entering  a 
new  world.  With  the  home  and  its  surroundings  he  has  already 
become  familiar,  hut  outside  the  home  hia  experience  is  limited. 
The  school,  with  its  new  regulations,  new  personalities,  and  new 
purposes,  b  to  him  strange  and  often  bewildering.  It  is  important, 
therefore,  that  his  interest  be  caught  from  the  beginning.  To 
introduce  complex  or  remote  subjects  for  study  would  clearly  be  a 


Fia.  ?.— An  Arl>OT  Day  pragrem  beneath  ths  apple  trees. 

mistake.  Simple  objects — those  with  which  he  is  already  more  or 
less  familiar — should  be  chosen,  about  which  he  may  leam  new  lessons. 
The  tree,  with  its  leaves,  buds,  and  fruit,  is  an  ideal  source  of  such 
material,  and  the  lessons  here  suggested  are  intended  to  bring  out 
some  new  points  of  interest  about  the  tree  and  its  parts. 

The  chief  aims  of  this  work  in  the  primary  grades  might  be  summed 
up  as  follows:  (1)  To  teach  an  appreciation  of  the  beauty  of  trees; 
(2)  to  impress  the  pupil  with  a  sense-  of  the  usefulness  of  trees  to 
man;  and  (3)  to  make  the  pupil  familiar  with  conunon  trees,  so  that 
he  may  be  able  to  identify  them  at  sight  by  form,  bark,  or  leaf. 
The  exercises  outlined  in  the  following  lessons  have  been  prepared 
with  these  aims  in  view. 
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FIRST  GRABE. 

FALL  TERM:  Leaf  studies. 

Trees  whose  leaves  are  suitable  for  study:  * 
Maple  chestnut  willow  walnut 

^^  sassafras  basswood  horse  chestnut 

Elm  catalpa  tulip-poplar  sumach 

Exercises:  Gather  autumn  leaves  of  trees  common  to  the  locality  and  bring  them  to 
the  schoolroom.  Sort  these  leaves  into  piles  according  to  colors.  Use  bright- 
colored  ones  for  making  wreaths  or  borders  for  schoolroom  decoration.  Can  you 
find  any  leaves  which,  as  a  rule,  show  brighter  colors  than  those  of  other  kinds 
of  trees? 

Select  a  leaf  of  simple  form,  trace  or  draw  it  on  paper,  and  color  the  drawing 
with  water  colors,  using  the  leaf  itself  as  a  guide. 

Sort  the  leaves  according  to  shapes  and  become  familiar  with  the  names  of 
8  or  10  conamon  species,  so  as  to  be  able  to  recognize  them  instantly  upon  sight. 

Do  you  think  it  is  true  that  "Jack  Frost  paints  the  colors  on  the  leaves?" 
Watch  the  effect  qf  a  frost  to  find  out.  Note  how  quickly  the  leaves  turn  brown 
and  fall  from  the  twigs  after  a  sharp  frost.  If  the  autunm  is  mild,  without  severe 
frosts,  notice  how  brilliant  the  autumn  leaves  become.  On  the  other  hand,  if 
there  have  been  early  frosts,  point  out  how  dull  the  colors  are. 

WTiat  becomes  of  the  fallen  leaves?    Of  what  benefit  are  they  to  the  seeds  and 
roots  buried  in  the  earth,  when  they  cover  the  ground  beneath  the  trees  through 
the  winter? 
Supplementary  readings:  * 

How  the  Leaves  Came  Down.    Susan  Coolidge.    (1,  9,  13) 

The  Anxious  Leaf.    Henry  Ward  Beecher.    (1,  16,  23)' 

The  Kind  Old  Oak.    Selected.    (8) 

The  Oak  and  the  Violets.    Selected.    (18) 

The  Tree.     Bjomstjeme  Bjomsen.     (8,  9,  13,  14,  16,  23) 

Autumn  Leaves.    The  Little  Leaves.    Geo.  Cooper.    (13) 

October's  Party.     Selected.     (13) 

Falling  Leaves.     Selected.     (18) 

Nature's  Byways.     Numerous  lessons.    (10) 

WINTER  TERM:  Trees  in  winter.    Winter  buds. 

The  following  trees  have  buds  suitable  for  study: 
Horse-chestnut  elm  beech  Cottonwood 

Magnolia  boxelder  hickory  basswood 

Exercises:  Examine  the  "scars"  on  twigs  where  leaves  were  attached.  WTiat  shape 
are  these  ^ars''  on  the  horse-chestnut?  Does  this  suggest  where  the  tree  gets 
Its  name?  Do  all  the  trees  lose  their  leaves  through  the  winter?  Are  there  some 
on  which  the  dead  leaves  remain  clinging  in  spite  of  winter  winds?  What  do 
we  call  trees  like  the  pine  on  which  the  leaves  stay  green  all  the  year?  WTiat 
do  we  use  these  trees  for  at  Christmas?  Talk  about  the  gifts  which  the  trees 
brmg  to  us  every  year-nuts,  fruits,  wood,  etc.  Talk  about  the  work  of  the 
carpenter,  the  lumberman,  the  cabinetmaker.  «    .  -.„-^ 

Just  before  the  buds  begin  to  swell  with  the  approach  of  spring  briilg  to  the^ 
schoohx>om  twigs  with  large  buds  and  put  them  in  water.    NolceTow   in  a 

J  "^^^^^j  a^«  suggested  becaase  of  the  characteristic  shapes  or  eolorines  of  their  leaves     OtT,^™.. 
be  substituted  where  these  spwies  are  not  found      it  wili  be*  oil  nt  f  ilr^i.;  t  ^J'    ^^^^^^^ 
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few  days,  if  the  room  is  kept  warm,  the  scales  will  begin  to  open.  Watch  to 
see  if  you  can  discover  the  little  new  leaf  folded  within  the  bud.  Compare 
the  opened  buds  with  others  of  the  same  kind  brought  from  out  of  doors.  Study 
how  the  scales  protect  the  yoimg  leaf  in  its  long  sleep  through  the  winter.  Ex- 
amine the  scales.  Are  they  smooth,  gummy,  or  fuzzy?  Do  you  think  the  down 
or  gimi  you  find  on  some  buds  would  help  keep  the  little  leaves  dry  and  protect 
them  from  cold? 

For  drawing  lessons,  use  twigs  with  buds  showing  the  scales  and  leaf  scars. 
Supplementary  readings: 

The  Baby  Bud's  Winter  Clothes.    Jarvis.     (8) 

The  Venturesome  Buds.    A.  C.    (13) 

How  the  Horse  Chestnut  Got  Its  Name.    Boyle.    (20) 

Buds.    Chase.    (6) 

Caps  and  Blankets.    Selected.    (18) 

Ruth  and  the  Pine  Tree.    Selected.    (18) 

Waking  Too  Early.    Selected.    (18) 

\\Tiere  did  the  Willow  Buds  Come  From.    Selected.    (18) 

Nature's  Byways.    Niunerous  lessons.    (10) 

SPRING  TERM:  Tree  blossoms. 

The  following  trees  have  blossoms  suitable  for  study: 

Red  maple  elm  flowering  dogwood      basswood 

Pussy  willow  oak  wild  crab  apple  magnolia 

Catalpa  birch  tulip  poplar  horse-chestnut 

Exerciser:  Explain  that  the  *' tassels"  of  the  oak  and  "pussies''  of  the  pussy  willow 
are  really  flowers.  Now  see  how  many  different  kinds  of  tree  flowers  can  be  found 
and  brought  to  the  schoolroom.  Learn  to  know  the  blossoms  of  8  or  10  trees 
(fig.  3). 

Watch  to  see  which  appear  first  in  the  spring — flowers  or  leaves.  Is  this  order 
the  same  for  all  trees?  What  insects  visit  the  blossoms  of  the  trees?  What  are 
they  looking  for?  Which  blossoms  do  they  prefer?  Which  tree  blossoms  have 
no  smell?  Do  the  bees  visit  these  as  frequently  as  they  do  the  sweet-scented 
ones? 

Talk  about  the  usefulness  of  trees  for  shade  and  beautification.  Study  the 
home  building  of  birds  and  squirrels  in  the  treetops  and  the  habits  of  the  wood- 
pecker. Study  how  the  leaves,  branches,  and  roots  of  the  trees  afford  hiding 
places  and  shelter  to  creatures  that  live  in  the  forest. 

For  drawing  lessons,  use  the  pussy  willow,  dogwood,  or  tulip  poplar  blossoms 
as  studies. 
Supplementary  readings: 

The  Walnut  Tree  that  Wanted  to  Bear  Tulips.    Wiltse.    (7) 

Pussy  Willow.    Kate  L.  Brown.     (8) 

Pussy  Willow.    Marian  Douglas.    (13) 

The  Lilac.    Clara  D.  Bates.    (13) 

How  the  Apple  Blossoms  Came  Back.    Margaret  Boyle.    (20) 

The  Apple  Blossoms.    Selected.    (18) 

Nature's  Byways.    Niunerous  lessons.     (10) 

SECOND    GRADE. 

FALL  TERM:  Nuts  and  fruits  of  forest  trees. 

The  following  trees  furnish  material  suitable  for  study: 
Chestnut '        beech  horse-chestnut     catalpa  crab  apple 

Walnut  hickory  oak  locust  wild  plum 
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Eitrcita:  Gather  small  branches  bearini;  nuU  or  seed  poda  for  studf.  Aa  far  u  poa- 
eible,  coonect  the  study  of  nuU  with  the  leaf  studies  outlined  for  the  flret  grade. 
Learn  to  identify  as  many  trees  as  possible  by  their  fruits. 

Notice  the  husk,  or  outer  ataell,  of  the  chestnut  bur.    What  is  it  for?    What  do 
the  squirrels  do  with  these  nuts?'  Would  it  be  easy  for  a  squirrel  to  get  at  a  chest- 


FiB.  3.— Flowering  dogwood. 

nut  before  the  bur  opens?    Does  the  nut  fall  out  of  the  busk  or  does  husk  and  all 
tall  from  the  tree?    What  is  the  effect  of  frost  on  nuts? 

Carefully  remove  the  shell  from  an  acorn  and  examine  the  keriiel.  Into  how 
many  parts  is  it  divided?  Separate  them,  and  see  if  you  can  find  the  little 
"sprout"  hidden  between  them.     Plant  an  acorn  and  see  what  comee  of  this. 

'  For  notes  on  nula  as  fowl  tor  squirrels  and  othur  miunmals  sae  l'.  R,  Depaitmenl  ot  Agllculturt, 
Bureauor  SlologlcaE  Survey  Circulars  70  and  78,  Bnd  Farmers'  Bulletin  33S. 
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Explain  that  the  kernel  of  a  nut  is  really  the  eeed  of  the  tree.  Now  compare  the 
eeeds  of  the  locust  or  catalpa  in  their  pods  with  those  of  theappleand  plum  in  their 
fleshy  coverings.     How  would  you  tel!  a  nu/  from  a,  seedt 

What  kinds  of  native  nuts  are  sold  at  the  grocery  stores?     Find  out  how  much 
chestnuts,  walnuts,  and  hickory  nuts  are  worth  per  bushel.     Where  does  the  squir- 
rel keep  his  winter  supply  of  nuts?    What  nuts  does  he  prefer?    Make  a  list  of  all 
the  different  kinds  of  nuts  and  fruits  wluch  people  like  to  eat.    Can  you  think 
of  any  other  articles  of 
food  produced  by  trees? 
Visit  a  grocery  store  and 
make  a  list  of  all  the 
articles    kept    there 
which  are  obtained  from 

Sketch     a     chestnut 
bur,  a  group  of  acorns,  a 
hickory  nut  in  its  husk. 
SuppUtnenldTT/  Ttadingi: 

Why  the  Juniper  Has 
Berries.    Holbrook.   (3) 

The     Maple     Sugar 
Story.     Hopkins.     (5) 

The   Chertinit   Boys. 
(8) 

WailaudSee.   Jarvia. 
<8) 

The    Chestnut    Bur. 
Selected.     (13) 

Kutting.       Selected. 
fl3) 

Little    Nut    People. 
Nicholson.    (13) 

The    Goaaip    of    the 
Nuts.     Selected.     (13) 

The     Apple     Barrel. 
Edwin  Sabin.     (14) 

FlO.  <-— Tlie  aycamore. 

WINTER  TERM:  Th«  tree  trunks,  their  coveringa  and  u 

Sycamore  willow  slippery  elm 

Shellbark  hickory      beech  -   sassafras 

Birch  silver  maple        black  cherry 

Exercaea:  Study  the  appearance  of  the  bark  of  trees  in  the  vicinity  of  the  school. 
What  la  the  difference  between  the  appearance  of  the  old  bark  on  the  base  of  the 
tree  trunks  and  the  new  bark  on  twigsand  blanches?  On  an  old  tree  and  a  young 
tree?  Describe  the  appearance  of  the  bark  on  such  trees  as  the  sycamore  (hg.  4), 
birch,  and  shellbark  hickory.  Learn  to  recognise  8  or  10  such  trees  by  their  bark. 
Taste  twigs  of  slippery  elm,  sassafras,  etc. 

Notice  the  thoma  of  hawthorn  or  Osage  orange.  Break  oft  a  thorn.  Does  it 
grow  only  from  the  bark,  or  does  the  wood  extend  out  into  it?  Do  you  think  a 
tree  armed  with  thorns  would  be  bo  likely  to  be  browsed  or  trampled  by  cattle  as 
one  without? 

Make  a  list  of  household  articles  which  are  made  from  wood.  Wliat  are  corks 
made  from?    Tell  in  simple  language  how  coal  was  farmed.     Discuss  in  a  story 
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form  all  the  different  steps  necessary  to  bring  the  tree  from  the  forest  and  manu- 
facture it  into  pencils,  desks,  lumber  for  building  the  schoolhouse,  etc. 

Read  the  story  of  **  Hiawatha's  Sailing"  and  notice  how  he  called  upon  the 
trees  for  material  to  build  his  canoe. 
Supplementary  readings: 

How  Coal  is  Made.    Wiltse.     (7) 

Hiawatha's  Sailing.    Longfellow.    (11) 

The  Christmas  Trees.    Mary  F.  Butts.     (9) 

The  Logging  Camp.    Jarvis.     (8) 

An  Old  Fashioned  Rhyme.    Selected.    (8) 

The  Story  of  a  Stick  of  Wood.    Chase.     (6) 

The  Stump  Story;  The  Log  Story;  The  Rail  Fence  Story.    Hopkins.     (5) 

The  First  Christmas  Tree.    Field.     (24^ 

SPRING  TERM:  Tree  seeds,  germination. 

The  seeds  of  the  following  trees  either  ripen  in  the  spring,  or  may  be  kept  in 
storage,  or  procured  on  the  market,  and  thus  may  be  available  for  study  in  the 
spring  term: 

Elm  oak  coffeetree  apple 

Silver  maple  catalpa  chestnut  peach 

Cottonwood  locust  pine  plum 

Exercises:  Plant  newly  fallen  seeds  of  elm  or  maple.  Watch  to  see  if  they  sprout  at 
once  or  lie  in  the  ground  one  season.  Is  this  the  same  for  all  trees?  How  long 
after  planting  the  seed  is  it  before  the  little  tree  appears?  How  many  leaves  are 
there  at  first  on  the  seedling?  Do  these  look  like  the  leaves  of  the  big  tree? 
Watch  to  see  what  becomes  of  these  first  leaves. 

Look  for  little  seedlings  which  frequently  spring  up  beneath  forest  trees.  Dig 
up  one  not  more  than  2  or  3  inches  high  and  look  for  the  remains  of  the  seed 
from  which  it  started.  If  the  seedling  is  from  a  thick-shelled  nut,  such  as  the 
hickory  or  walnut,  see  if  you  can  find  out  how  the  tender  little  seedling  got  out 
of  the  shell.    Do  you  suppose  Jack  Frost  helped  it  in  any  way? 

Watch  the  trees  to  see  where  and  when  the  seeds  form.  Learn  to  know  as  many 
as  possible  of  the  forest  trees  by  their  fruits.  Learn  whether  the  seeds  ripen  early 
or  late. 

Plant  trees  on  Arbor  Day.    Talk  about  the  trees  in  the  school  yard  or  vicinity 
and  how  they  got  there.    Who  attended  the  school  when  these  trees  were  small? 
Tell  how  the  food  stored  up  in  seed  or  nut  feeds  the  little  seedling  until  its  roots 
get  started  in  the  soil  and  its  leaves  in  the  air. 
Supplementary  readings: 

Apple  Seed  John.    Child.     (8) 

The  Maples*  Story.    Chase.     (6) 

The  Tree  that  Tried  to  Grow.     Francis  Lee.     (18,  23) 

THIRD  GRADE. 

FALL  TERM:  The  whole  tree. 

Renew  acquaintance  with  trees  already  studied  and  add  some  new  types,  such 

as  the  ash,  aspen,  hackberry,  mulberry,  and  sweet  gum. 

Exercises:  Select  some  flourishing,  dense-crowned  tree  which  is  easily  accessible  and 

study  it.    Learn  the  meaning  of  the  following  terms  and  apply  them  to  this  tree: 

Roots;  stem;  bole,  or  trunk;  bark;  sap;  branch;  spray;  twig;  leaf;  petiole;  foliage. 

Watch  the  tree  as  it  changes  with  the  seasons.  WTiat  color  was  it  in  siunmer? 
In  autumn?  Do  the  leaves  fall  early  or  late?  Are  the  leaves  found  close  to  the 
trunk  or  near  the  ends  of  the  branches?    What  is  the  reason  they  are  spread  out 
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in  this  way?  How  does  the  trunk  help  the  leaves  get  to  the  light  and  air?  What 
holds  the  trunk  upright?  How  much  of  the  roots  can  you  see  above  ground? 
How  far  do  you  suppose  they  extend  below  ground? 

Which  trees  grow  in  wet  and  which  in  dry  places?  Are  there  any  caterpillars 
or  insects  on  or  around  any  of  the  trees  studied?  WTiat  is  the  difference  between 
a  tree,  a  shrub,  a  bush,  and  a  vine?    Do  any  other  plants  grow  as  large  as  trees? 

What  part  of  the  tree  is  most  used  by  men?  Of  what  use  to  man  are  the  leaves? 
The  roots? 

Make  tree  booklets.    Include  in  them  pictures  of  trees,  drawings  of  leaves  and 
fruits,  interesting  facts  about  these  trees,  quotations,  etc. 
Supplementary  readings: 

Forest  Trees— Mother  Truth's  Melodies.    (13) 

WTiy  the  Aspen  Leaves  Tremble.    Holbrook.     (3) 

The  Oak.    Geo.  HiU.    (14) 

The  Brave  Old  Oak.    Chorley.    (14) 

Our  Willows.    (Hours  at  Home.)    (16) 

The  Legend  of  the  Maple.    Ogden.    (11) 

The  Red  Maple.    Thoreau.    (11)        • 

A  Fairy  Story;  Philemon  and  Baucis;  Daphne;  The  Poplar  Tree.    Cook.    (2) 

The  Oak  Tree  and  The  Ivy.    Field.    (24) 

WINTER  TERM:  Shapes  of  forest  trees. 

The  following  trees  are  easily  recognized  by  their  shapes  or  their  sprays: 

Elm        ash  catalpa  horse-chestnut  weeping  willow 

Oak        birch  Osage  orange         Lombard  y  poplar         Norway  maple 

Exercises:  Study  the  characteristic  shapes  of  trees,  such  as  those  listed,  and  learn  to 
recognize  them  by  their  form  alone  (fig.  5). 

Point  out  the  two  distinct  types  qf  branching  shown  by  the  Lombardy  poplar 
and  the  elm.*  Make  lists  of  the  trees  you  know,  classifying  them  as  to  this  charac- 
teristic. Notice  whether  the  twigs  of  the  trees  are  thick  and  coarse,  or  divide  up 
into  fine  sprays.  Would  a  spray  lie  fiat  on  the  table  or  do  the  twigs  spread  out  in 
all  directions? 

Observe  whether  these  trees  branch  close  to  the  groimd,  or  if  the  trunks  grow 
up  tall  and  clean  before  branching.  Do  the  branches  grow  out  opposite  one 
another  or  alternately  along  the  trunk?  Do  they  grow  out  horizontally,  or  tend 
upward  or  downward  ?  Which  trees  are  more  likely  to  be  injured  by  windstorms — 
the  wide-spreading  or  erect  types?  Which  make  the  best  shade  trees?  WTiich 
trees  produce  the  best  posts,  poles,  and  lumber — those  with  tall,  clean  trunks,  or 
those  with  low  branches? 

Collect  pictures  of  trees  in  winter,  showing  characteristic  shapas,  trees  laden 
with  snow.    Make  drawings   in  charcoal  of  general  outlines  characteristic  of 
various  trees. 
Supplementary  readings: 

Miss  Willow.    Susan  Kennedy.    (13) 

Three  Trees.    Selected.    (13) 

The  Crooked  Fir  Tree.    Pratt.    (20) 

The  Silver  Poplars.    Selected.    (18) 

The  Little  Vine.    Selected.    (18) 

Forms  and  Expressions  of  Trees.    Flaggy    (23) 

>  Excurrent  tjrpe:  Trunk  can  be  traced  up  throui:h  crown  to  topmost  twig;  e.  g.,  the  Lombardy  poplar. 
DeliqiuscerU  %yi>e:  Trunk  divides  up  into  branches,  so  that  no  main  central  stem  can  be  distinguished 
through  the  crown;  e.  g.,  the  elm. 
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SPRING  TERM:  The  growth  of  the  tree. 

Study  growing  trees.    Green  twigs  of  maple,  boxelder,  willow, 
Exemtet:  Watch  the  forest  trees  for  evidenoes  of  the  spring  awakentng.    What  are 
the  first  chtmgeB  you  notice?    Cut  off  a  small  branch  of  a  maple  or  boielder. 
What  ia  the  watery  fluid  which  flows  from  the  wound?    Taste  it. 

Remove  the  bark  from  a  greea  twig  and  notice  the  green,  moist  layer  just 
inside  the  inner  bark.  This  is  what  builds  the  tree.  It  is  called  the  "cambium  " 
layer.  Examine  the  branch  of  a  boxelder  or  maple.  See  if  you  can  distinguish 
last  year's  growth  from 
that  of  the  preceding 
year.  Can  you  tell  the 
new  growth  of  the  ever- 
green twigs  from  the  old 
parts  by  the  color? 

Place  a  growing  plant 
in  the  dark  and  notice 
the  result  after  a  few 
days.  Make  a  mark  on 
a  rapidly  growing  young 
seedling  at  a  certain 
height  from  the  ground 
and  see  i(  the  seedling 
lifts  this  mark  higher  in 
growing.  At  what  sea- 
son of  the  year  do  you 
think  the  tree  grows 
fastest?  ^liat  would  be 
the  elTectof  acold  ^ring 
season  on  tree  growth? 

Tell  in  simple  way 
how  the  tree  gets  i  te  food 
from  the  sail  and  air; 
how  it  is  carried  up  the 
stem  to  the  leaves  to  be 
digested  there  by  aid  of 
the  sunlight;  how  it  is 
sent  down  through  the 
cambium  to  be  built  on 
Ha. 5.— Lomhudy  poplars.  the  tree  as  an  "annual 

ring." 
Make  a  "Forest  Calendar"  on  which  to  record  the  appearance  of  evidences  of 
the  spring  awakening  or  characteristics  of  individual  trees.     (See  p.  32.) 
Supplementary  readinga: 

The  Tree.     Jonee  Very.    <13) 

The  Last  Dream  of  the  Old  Oak  Tree.    Dana  Andersen.    (16? 

The  Diligent  Tree.     Selected.     (19) 

The  Real  Tree.    Holmes.    (23) 

The  Twig  that  Became  a  Tree.     Anonymous.     (23) 

How  to  Make  a  Whistle.    Anonymous.    (23) 

mTERHEDUTE  GRADES. 
The  stutUea  outlined  for  the  first  three  grades  have  had  to  do 
ahnost  entirely  with  simile  features   of  individual   trees.     Those 
suggested  for  the  next  three  grades  inchide  studies  not  only  of  trees 
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but  of  the  forest,  thus  broadening  the  scope  of  the  work.  In  the 
upper  grades  there  will  be  taught,  as  the  regular  work  of  the  school, 
such  studies  as  geography,  history,  and  composition.  The  forest 
affords  valuable  material  which  may  be. used  to  enrich  and  enliven 
these  subjects.  As  much  as  possible,  therefore,  the  teacher  should 
correlate  the  exercises  outlined  in  the  following  pages  with  the  regular 
studies  of  the  school. 

It  must  not  be  forgotten  that  an  important  end  to  be  achieved  in 
all  this  work  is  to  cultivate  the  pupil's  powers  of  expression  as  well 
as  his  keenness  and  accuracy  of  observation.  To  know  a  thing  from 
having  seen  it  is  worth  while  in  itself,  but  to  be  able  to  tell  others 
about  it  is  a  still  greater  accomplishment.  For  this  reason  especial 
attention  should  be  given  in  the  upper  grades  to  both  written  and 
oral  composition  based  on  the  studies  of  the  forest.  Numerous 
opportunities  in  this  direction  will  be  afforded  by  these  exercises, 
such  as  writing  reports  of  the  field  trips  or  experiments  and  descrip- 
tions of  the  trees  and  features  of  forest  growth  studied. 

FOURTH  GRADE* 

FALL  TERM:  The  forest.^    Tree  HamiUes. 

The  following  trees  may  be  studied  and  compared: 

Silver  maple     white  oak     white  elm     pignut  hickory       paper  birch 

Sugar  maple     red  oak         red  elm         shagbark  hickory    river  birch 
Eurdses:  Compare  trees  of  the  same  family,  but  of  different  species.    Do  not  attempt 
'  too  many  different  kinds.    Try  to  be  able  to  recognize  and  distinguish  all  the 
species  of  some  family  (as  all  the  maples)  found  in  the  vicinity.    Collect  and 
mount  the  leaves  of  various  species  for  comparison. 

Visit  the  forest.  Notice  how  the  trees  form  a  sort  of  canopy  or  roof  with  their 
branches  and  leaves.  Observe  the  "understory  "  of  sprouts,  seedlings,  and  smaU 
plants.  Examine  the  soU  beneath  the  tree.  Do  you  find  partly  decayed  leaves 
in  it?  How  do  you  suppose  this  loose  mold  is  formed?  Sink  a  spade  into  the  soil 
beneath  the  trees  and  notice  how  thickly  the  roots  lie  in  the  earth  (fig.  6). 

Look  about  at  the  trees.  Are  they  all  of  one  species  ("pure  stand  "),  or  is  it  a 
mixed  stand?  Examine  a  tree  in  the  dense  forest  and  one  of  the  same  species 
growing  alone  in  an  open  space.    What  difference  do  you  notice? 

Point  out  how  the  forest  is  a  society  of  trees;  how  the  trees  help  one  another  by 
sheltering  one  another  from  windstorms  and  the  hot  drying  sun;  how  they  strive 
with  one  another  for  light,  soU,  etc.  Tell  how  the  forest  trees  not  only  protect 
one  another,  but  shelter  and  protect  birds,  squirrels,  and  other  animals  which 
mhabit  the  forest.  Write  little  stories  imagining  things  that  are  going  on  in  the 
forest  every  day. 
Supplementary  readings: 

Under  the  Greenwood  Tree.    Shakespeare.    (13,  17,  23) 

The  Summer  Woods.    Howitt.    (13) 

The  Gift  of  the  Olive  Tree;  The  Linden  and  the  Oak;  The  Little  Maiden  Who 

Became  a  Laurel  Tree.    Judd.    (4) 
The  Autumn  Woods.    Bryant.    (16) 
The  Old  Oak.    Selected.    (18) 


1  Fanners'  Bulletin  173  contains  much  infonnation  useful  In  connection  with  this  subject. 
25394*^— Bull.  468—12 3 
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A  Story  of  the  Foreet.    Smith,  in  "The  Story  Hour." 
The  Forest.    Jefferiea.    (23) 

WINTER  TERM:  The  eveigraena. 

Trees  tor  study:  Pine  .  cedar  hemlock        holly 

Fir  larch  '  spnice  live  onk 

ExtffUts:  Have  Ihe  children  gather  sprays  of  evergreen  and  holly  and  liring  Ihem  to 
the  schoolroom  for  study  and  for  decoration  purposes.  Uue  the  design  of  the  holly 
leaf  and  heny  in  borders  and  other  Christmas  decorations. 

Sort  spr^  of  the  various  evet^eena  according  to  length,  amusement,  and 
shape  of  needles.  Learn  to  know  at  eight  whether  the  spray  is  from  a  pine,  a 
hemlock,  a  fir,  etc.    (See  Appendix,  p.  39.)    Draw  a  spray  of  pine  needles.    Note 


Fio.  A.— Tli«  forest  Door. 

the  cones  which  are  found  on  nearly  all  evergreens.  Itemovo  a  few  of  the 
scales  from  a  pine  cone  and  see  if  you  can  find  the  seeds  which  lie  near  the  inuer 
tips.  Some  of  the  evergreens  have  characteristic  odors.  Crush  the  needles  and 
lenrn  which  ones. 

Why  may  evergreens  in  general  he  called  "cone-bearing  trees?"  Do  the 
needles  ever  fall  from  the  pine  trew?  I»ook  »inder  a  pine  tree  and  seo.  Call 
atlenliou  to  the  larch  as  adecufuotu  cone-bearing  tree;  to  the  holly  and  live  oak  as 
erergreen  hroadUaJ  licw.  Note  how  the  snowbirds  and  sparrows  seek  the  shellcr 
of  (ho  evergreens  during  atorm.i.  Which  would  make  a  better  windbreak  if 
planted  about  a  home,  an  evergreen  or  a  tree  which  sheila  its  leaves  in  winter? 

'  The  isrcblsnot  uievtrgnra,  bul  Issuggntfd  lor  stud;  here  BiatTpeatdcddua 
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Point  out  the  advantage  of  the  conical  shape  of  the  eveigreen  in  aheddii^  snow. 
How  do  treea  keep  the  sDOW  from  driftii^? 

Leam  the  meaning  of  the  followii^  t«nns  aa  they  are  used  by  the  forester  and 
lumberman:  Conifer;  evergreen;  deciduous;  broadleaf;  hardwood;  softwood. 
Supplementary  readings: 

Why  the  Eveigreens  Never  Lose  Their  Leaves.     Holbrook.     (3) 

Holly.     Suaan  Hartly.     (13) 

The  Little  Pine  Tree.    Eudora  Bunwtead.    (13) 

A  Youi^  Fir-wood.    Dante  G.  Rossetti.    (U.  17) 

The  Snowing  of  the  Pinee.    Thos.  W.  Higginson.    (17,  23) 

The  Little  Pine  Tree.    Selected.    (18) 

The  Secret  of  Fire.    Cooke.    (2) 

The  Fir  Tree.    Hans  Christian  Andersen.    (1) 


Fio.  T.— Ever(!re*ns  in  winter. 

The  Little  FirTree.    Evaleen  Stein.    (1) 

The  Unhappy  Pine  Tree.     Selected.     (1) 

The  Pine  Tree's  Secret.    Emilie  Paulsson.    (1) 

The  Voice  of  the  Pine.    Richard  Watson  Gilder.    (23) 

SPRING  TERM:  Tree  plantiiig  and  gardening^ 

The  following  species  are  suggested  as  desirable  anil  may  be  obtained  as  suggestfid: 
Early  »eed»:  Stored  aeedt:  Seedlings:  Cultingv 

Elm  locust  pine  willow 

Silver  maple        catalpa  spruce  cotlonwood 

I  For  further  Infonaallon,  we  Panoets'  Bultetlna  134,  228,  423;  aba  Fomt  Service  Bulletin  T6,  Cinniitu 
M,  and  Yearboak  Sepuste  37S. 


20  FORESTRY   IN   HATUHE  STUDY. 

Eureua:  Test  various  kinds  of  tree  seedB  to  sae  what  p«rcentag©  may  be  expected  to 
germinate.  (Seep.  29.)  Preparer  seed  bed  and  bow  tree  eeede  of  various  kinds. 
In  each  row  plant  a  different  kind  oF  seed,  nukrked  by  g,  stake  with  proper  label. 
Keep  records  of  time  of  sowing,  time  seedlings  appear,  and  how  well  the  eeeds 
germinate. 

Plant  seeds  at  various  depths  in  irail  and  learn  at  what  depth  they  give  best 
results.  Soak  some  .needs  in  warm  water  before  planting  and  plant  others  of  the 
same  kind  without  soaking.     Which  sprout  better? 

Make  cuttings  of  willow  and  set  them  out  in  moist  places.  Walch  for  the 
development  of  roots  and  leaves  on  the  cuttii^.    Where  do  they  appear? 

Transplant  eeedlii^  of  various  trees.  Compare  the  roots  of  uut  trees  like  oak 
or  hickory  with  those  of  maple,  calalpa,  or  the  conifere.    Which  are  easier  to 


Fro.  6.— PlBDtlii);  trees  dd  school  grauads. 

transplant?    Try  the  method  of  transplanting  seedlings  in  tin  cans.     (See  p.  2S.) 
Prepare  a  map  of  the  school  grounds  and  make  a  "planting  plan"  to  show  where 

trees  should  bo  planted  lo  give  best  effect. 
Learn  Ihe  liistorj'  of  Arbor  Day  and  talk  about  its  significance  to  the  nation. 

Discusa  thesupply  of  forests  in  the  United  States;  the  necessity  for  treeplanUng. 

Discuss  Ihe  importance  of  tree  planting  for  the  heautification  of  cities  and  homes. 

Are  many  treex  being  planted  nowadays  in  your  city  or  on  the  farms  in  your 

locality? 
Supplementary  readings: 

The  Four  Apple  Tree.-.    Selected.    (R) 

The  Planting  of  the  Apple  Tree,    Bryant.    (11, 14,  17.  23) 

What  Do  Wg  Plant  When  We  Plant  the  Tree.     Henry  Abbey.     (14,  23) 

Plant  a  Tree.     Lucy  Larcom.     (14,  23) 

An  Arbor  Day  Tree.    H.  C.  Banner.    (23) 
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A  New  Holiday.    Curtis.    (23) 

Arbor  Day.    Jarchow.     (23) 

Arbor  Day  in  Schoola.     Northnip.     (23) 

FIFTH  ORADE. 

FALL  TERM:  Reprodnction  □(  forest  trees. 

The  seeds  of  the  following  forest  treei*  illiistrale  adaptation  for  dlBperaal: 
Boxelder  catalpa  black  rherry  wit^h-liazel 

Maple  ash  juniper  pine 

Exercises:  Collect  Bpecimena  ot  various  kinds  of  tree  eeeda  and  see  if  you  can  find  out 

how  they  are  scattered  naturally.    Examine  wijiged  seeds  of  boxelder  and  maple. 

Throw    some    ot    tliette 

seeds  up  into  the  air  in 

ft  strong  win<l  and  see 

how  tar  they  are  car- 
ried.   Now  remove  the 

"wings"   from  some  of 

the  seeds  and  throw  up 

the  seeds  without  their 

wings.  Compare  the  dii- 

tance  these  are  blown 

with  pre viouii  results. 
Watch  the  wild  cherry 

and  juniper  trees  toeee* 

if  thebirdseatthetniit. 

Do  they  carry  away  any 

of  the  fruit?    See  it  you 

can  find  seedlii^^  plant- 
ed by  birds  along  fence 

rows  (fig.  9).    Watch  a 

nquirrel  hiding  nuts  in 

the  earth .    Do  you  sup- 
pone   he  always   cornea 

back  to  get  the  nuts  he 

has  buried?    'What  may 

happen  if  he  doesn't?* 

Drop  acorns  and  wal- 
nuts into  a  stream  and  Plo.  e.— Junlpen  planted  by  birds. 

watch  to  see  if  they  float 

or  sink.  Are  they  carried  away  by  the  Wiiler  or  rolled  along  the  bottom? 
If  witch-hazel  grows  in  the  vicinity  watch  for  the  exploding  of  the  need  poda 
and  see  how  far  the  socda  are  thrown.  Hake  lints  of  trees  whose  secil.i  you  think 
are  scattered  (1)  by  wind,  (2)  by  water,  (3)  by  birds  or  animals.  DiseuM  the 
importance  of  leaving  seed  trees  on  lumbered  land.  ^Vhy  do  not  all  the  seeds 
that  fall  from  the  trees  grow?    What  enemies  have  these  little  seed  babies? 

Find  stumps  from  which  sprouts  are  growing.     Do  all  trees  sprout  from  their 
stumps?    Make  a  list  of  all  the  trees  you  know  whose  stumps  will  sprout. 
SvppletnentaTy  readings: 

The  Oak  and  the  Mistlet^  Seed.     Pratt.     (16) 
An  October  Talk.    Selecteil.    (18) 

I  For  IbColtTultsealenb}' birds  consult  U.B.  I>«partin«iit  of. ^giiculiureYfvbiook  l»iM,  pp.  1S&-1M. 
>Se«l4aIlTig  munmala  In  reUtloD  (o  rdorestatloTi  ore  treated  in  II.  S.  Drpartmrnt  ol  AgrlcuKum, 
Bureau  o[  BloloBlral  Survey  Circular  78. 
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A  Broken  Branch.    Selected.    (18) 

Why  Seeds  Travel.    Dana.    (19) 

Winged  Seeds.    Dana.    (19) 

The  Chestnut  and  Other  Seeds.    Dana.    (19) 

VIHTER  TERM:  Wood  Btructures  and  uses.' 

The  woods  of  the  following  treee  will  fumiab  interesting  material  for  study  and 
comparison: 

Fir  soft  pine  ash  maple 

Cedar  hu^l  pine  oak  basswood 

Exerata:  Get  a  ctoee  section  of  a  tree  trunk  or  branch  of  oak  or  chestnut  as  laige  as 
convenient  and  observe  heartwood,  sapwood,  and  bark;  annual  rings,  with  sum- 
mer wood  and  spring  wood  in  each  ring;  pith  rays;  pores. 

Count  the  annual  rings.  How  old  is  the  tree?  Can  you  point  out,  from  the 
annual  rings,  any  years  when  the  tree  did  not  grow  very  well?  Measure  the 
diameter  of  the  log.  How  many  years  did  it  take  in  growing  that  laige?  How 
fast,  then,  did  it  increase  in  diameter  each  year,  on  the  aven^? 

Find  a  tree  in  the  forest  whoee  lower  branches  are  dead.  Do  they  leave  scars 
on  the  trunk  when  they  fall  away?  If  boards  were  cut  from  the  trunk  of  this 
tree,  what  would  these  scars  form  in  the  boards?    What  shaped  trees  yield  (he 

with  sand- 
r  gram"  is 


what  you 
or  history. 
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transplant?    Try  the  nietho<l  of  traofplaiiling  secdlinp^  in  tin  cans.     (6^    ,).  26.) 
Prepare  a  map  of  tliciichoolgrounda  and  make  a  "planting  plan"  to  show  where 
trecu  ijliould  1)0  planted  to  give  best  effect. 

Learn  the  hUtory  of  Arbor  Diiy  and  talk  about  ito  significance  to  the  nation. 
DiBCUNi  the  fupply  of  forests  in  the  United  States;  the  neccHsity  for  tree  planting. 
Discuss  the  importance  of  Iree  planting  for  the  lieautifi cation  of  cities  and  homes. 
Are  many  traaj  being  planted  nowadays  in  your  city  or  on  the  farms  in  your 
locality? 
Suppleaientar]/  nadinqs: 

The  Four  Apple  Tree.     Selecleil,     (S) 

The  Planting  of  flie  Apple  Tree.     Kryant.     (11,  14,  17,  23) 

■What  Do  We  Plant  Wlien  \Vc  Plant  the  Tree.     Henry  Abbey.     (14,  23) 

Plant  a  Tree.     Lucy  Larcora.     (14,23) 

An  Arbor  Day  Tree.    H.  C.  Bunner.    (23) 


\ 
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thennometers,  one  in  the  shade  of  the  woods  and  one  in  the  ox>en,  and  compare 
the  readings  frequently  during  the  spring.  Which  one  registers  the  higher 
average  temperature?    What  does  this  indicate? 

After  a  rain  notice  how  the  raindrops  cling  to  the  leaves  of  the  trees.  Does  the 
rain  beat  as  hard  upon  the  ground  beneath  trees  as  on  ox>en  fields?  From  which 
does  the  rain  water  run  off  more  rapidly,  an  open  field  or  one  covered  with  forest? 
What  effect,  then,  would  forests  have  upon  floods? 

Find  a  tree  recently  uprooted  by  the  wind.  Are  the  roots  totally  bare  or  are 
they  loaded  with  soil?  Why  does  the  soil  cling  so  firmly  to  the  roots  of  trees? 
PuU  up  a  small  seedling  tree  and  wash  the  soil  from  its  roots.  Does  it  come 
away  easily?  Do  you  think  trees  will  help  prevent  erosion?  Do  you  know  of 
any  places  where  trees  have  been  planted  in  ditches  to  prevent  the  washing  of 
son? 

Study  the  forest  floor  again.  Do  you  find  traces  of  decayed  leaves  in  the  soil? 
Compare  the  color  of  this  top  soil  (humus)  with  that  deeper  down.  What  makes 
the  difference?  What  do  you  conclude  from  this  is  the  influence  of  forests  on 
son? 

Where  is  the  air  purer — ^in  the  forest  or  in  a  large  city?  Discuss  fully  the 
importance  of  windbreaks  to  the  prairie  farmer  in  moderating  winds. 

Write  a  composition  on  how  the  trees  serve  man. 
Supplementary  readings: 

An  April  Day.    Longfellow. 

The  Pine  Tree.    Selected.    (18) 

Pine  Trees.    Ruskin.    (11) 

A  Forest  Hymn.    Bryant.    (11,  23) 

The  Forest  as  a  Protective  Cover.    Roth,  in  First  Book  of  Forestry. 

When  the  Green  Gets  Back  in  the  Trees.    Riley.    (23) 

Relations  of  Trees  to  Water.    Flagg.    (23) 

SIXTH  GRADE. 

FALL  TERM:  Enemies  of  the  forest.^ 

Exercises:  Look  for  trees  in  the  forest  that  have  begim  to  decay.  See  if  you  can  find 
any  break  in  the  bark  or  a  wound  of  some  sort  where  the  decay  started .  Now  find 
some  tree  from  which  a  branch  has  been  smoothly  cut,  close  to  the  trunk.  Is  this 
wound  healing?  How  is  it  being  covered?  What  does  this  teach  about  how  to 
prune  trees? 

Cut  into  a  pine  tree  and  watch  to  see  how  the  tree  slowly  tries  to  cover  the  wound 
by  pouring  rosin  over  it.  Look  for  globules  of  gum  over  broken  places  in  the  bark 
of  the  black  cherry,  spruce,  or  balsam  fir. 

Do  you  know  of  any  hollow  trees  in  the  neighborhood?  Does  the  tree  die  just 
because  its  heart  is  decayed?  Will  it  resist  the  wind  as  well  as  one  whose  heart- 
wood  la  sound?  Do  you  think  a  tree  could  live  without  any  heartwood,  if  it 
would  not  blow  down?  Look  for  *  *  frogstools  "  on  trunks  of  trees  that  are  beginning 
to  decay  (tg.  10). 

Watch  to  see  which  trees  are  attacked  by  insects.  Look  for  caterpillar  webs  on 
trees.  Do  the  limbs  on  which  the  webs  appear  seem  to  be  injured  as  a  result? 
Watch  for  the  beetles  that  feed  upon  the  leaves  and  bore  in  the  bark  and  wood  of 
certain  trees.  What  birds  destroy  these  insect  pestsT*  Ought  we  to  protect  these 
birds? 


>  See  U.  S.  Department  of  Agriculture,  Forest  Service  Bulletins  10, 82.  See  also  publications  of  the 
Bureau  of  Entomology  on  insect  enemies  of  the  forest. 

« See  U.  S.  Department  of  Agriculture,  Bureau  of  Biological  Survey  Bulletins  7  and  37,  on  the  food  of 
woodpeckers,  and  Bulletin  39  on  the  relation  of  woodpeckers  to  trees  and  wood  products. 
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Observe  the  conditions  of  the  foiest  Hoot  afteT  th«  leaves  have  [alien  from  the 
trees.  Is  there  any  dangeTof  fires  at  this  period?  Touch  a  match  to  a  bunch  of 
dead  pine  needles  and  see  if  they  will  bum?  Is  there  more  danger  o£  fire  in  a  pine 
forest  than  in  hardwoods?  Watch  the  newspapers  for  accounts  of  Eoreat  Rrcs. 
Study  how  these  fires  originate,  how  they  are  fought,  the  extent  of  the  damage 
they  do.    How  does  the  United  States  Government  provide  for  preventing  and 

^hting  forest  fires? 
What  are  the  forest 
rangers?  Leam  about 
their  lives  and  duties. 
Supplementary  reading*: 
Woodman,  Spare 
That  Tree.  Geo.  P. 
Morris.    {II,  23) 

A  Sermon  from  a 
Thorn  Apple  Tree, 
Emily  Miller.    (16) 

The  Happy  Little 
BirchTree.  Selected. 
(18) 

Forest    Trees. 
Washington      Irving. 
■         (11) 

The  Beech  Tree's 
Petition.  Thos. 
Campbell.    (II,  23) 

A  Protest  Against 
Fellii^  the  Trees. 
Wordsworth.     (11) 

WHITER  TERH:  Foreal 
industriea  and  the 
forests  of  the  United 
States.' 

Exereitet:  Make  a  com- 
plete list  of  all  the 
different  trees  you 
have  found  and  iden- 

Pio.  10.-"FroE3K»ls"  indicale  thai  decay  has  beeun.  ^'^^  '"  7""^  locality. 

Are  these  principally 

conifers  or  broadleaf  trees?     In  what  regions  of  the  United  States  are  the  forests 

chiefly  coniferous?    Where  are  the  moat  important  broadleaf,  or  hardwood,  forests 

of  the  United  States?    Show  these  by  colors  drawn  on  a  map  on  the  blackboard  or 

Discusa  the  various  industries  in  this  country  which  depend  upon  the  forests, 
Leam  how  paper  is  made;  how  leather  is  tanned;  how  turpentine,  resin,  wood 
alcohol,  charcoal,  etc.,  are  obtained;  how  maple  sugar  and  sirup  are  manufactured. 

Collect  samples  of  various  forest  products,  such  as  wood  pulp,  tan  bark,  maple 
sugar,  crude  turpentine,  etc.,  for  a  forest  museum.    (See  p.  35.) 

Leam  the  present  extent  of  the  forestsot  the  United  Statesas  nearly  as poasibie. 
Bow  fa«t  are  they  being  cut  down?    Do  you  think  they  will  grow  up  again  as  fast 

I  See  RpiiortotForestJi;  U.  S.  Department  ot  AgTiculture,  Forest  Strvlce  BuUelln  S3  and  Ctrciitaii  107, 
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as  they  are  cut?  What  materials  are  to-day  being  used  instead  of  wood  in  build- 
ings, sidewalks,  bridges,  fences,  etc.?  What  substances  may  be  used  to  make  posts 
and  other  timbers  last  longer?    Is  this  worth  while? 

What  are  the  National  Forests?    Where  are  they  situated  ?    Why  are  they  main-' 
tained?    How  are  they  controlled?    How  may  the  timber  on  these  forests  be  cut 
and  used?    What  privileges  have  settlers  in  the  National  Forests  as  to  the  use  of 
timber,  grass,  water,  etc.? 
Supplementary  readings: 

From  My  Arm  Chair.    Longfellow.    (11) 

The  Maple  Tree's  Surprise.    Mann.    (8) 

Mr.  Maple  and  Mr.  Pine.    W.  J.  Brier.    (11) 

The  Logging  Camp;  Groing  Down  the  River;  At  the  Sawmills.    Bradish.    (18) 

Winter  Trees.    Wm.  A.  Quayle.    (13) 

The  American  Forests.    John  Muir.    (23) 

SPRING  TERM:  The  care  and  management  of  trees  and  forests.^ 

Exercises:  Visit  the  woods,  where  trees  are  being  cut  for  logs  or  posts.  Take  a  small 
area  where  the  trees  are  thick  and  mark  those  you  think  should  be  removed  to 
give  the  best  conditions  for  the  growth  of  those  remaining.  In  doing  this  look 
for  defective  trees;  laige  trees  of  undesirable  species  overshadowing  smaller  ones 
of  better  kinds;  trees  which  have  obtained  their  full  growth,  or  nearly  so,  which 
may  be  removed  to  give  more  light  to  younger,  growing  trees  (fig.  11). 

Are  the  stumps  of  trees  that  have  been  cut  low  or  high?  Is  there  any  good  wood 
left  in  them  to  go  to  waste?  What  has  been  done  with  the  tops  of  the  trees  that 
have  been  cut?    Has  any  wood  been  wasted  in  them? 

Is  there  any  young  growth,  or  reproduction,  in  this  forest?  Where  do  the  young 
trees  grow  best^under  a  heavy  growth  of  laiger  trees  or  in  the  clearings?  Do 
these  trees  produce  sprouts  from  their  stumps? 

Do  the  farmers  of  the  neighborhood  make  a  practice  of  allowing  cattle  or  sheep 
to  graze  in  their  wood  lots?  Do  the  cattle  or  sheep  browse  the  leaves  of  the  yoimg 
growth?  Do  they  injure  the  young  trees  by  trampling  or  rubbing?  What  do 
you  think  of  the  plan  of  using  a  wood  lot  for  grazing  purposes? 

In  a  city  observe  the  care  taken  of  street  trees.  When  are  they  pruned?  Why 
is  early  spring  the  best  time?  Are  the  young  trees  protected  by  guards?  Why? 
Do  you  find  any  trees  injured  by  pavement  being  laid  too  closely  about  them? 
What  trees  do  you  think  are  best  for  street  planting?    Why? 

Review  what  has  been  learned  about  the  various  individual  species  of  trees, 
and  learn  all  you  can  about  their  characteristic  features,  growth,  uses,  etc. 
Supplementary  readings:  Various  readings  from — 
Ten  Gonmion  Trees.    Stokes. 

Trees  in  Prose  and  Poetry.    Stone  and  Fickett.    (11) 
First  Book  of  Forestry.     Roth. 
Talks  on  Trees.    Holmes.    (23) 
Wood-notes.    Emerson.    (23) 
A  Discourse  on  Trees.    Beecher.    (23) 

TWELVE  SUPPLEMENTARY  EXPERIMENTS. 

[These  experiments  may  be  used  whenever  time  allows,  to  supplement  the  work 
outlined  for  the  intermediate  grades.] 

1  S«eT7. 8.  Department  of  Agrioultiire,  Farmers'  Bulletins  228, 858;  alao  SUvlcal  and  Planting  Leaflets, 
Forest  Service. 
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EXPEEtlHENT  L    How  to  make  leaf  prints.' 

The  lUiiteriEila  needed  for  tliis  exercise  are  a,  Urge  emooth  alaie  01 
about  10  by  12  inches  in  dimeiiBioiis;  a  tube  of  printer's  ink;  two  ( 


Fia.  II.— A  croaked  old  tree  vrhlcb  should  lie  removed. 

auch  as  photographers  use  in  mounting  prints;  and  several  sheets  of  good  quality 
white  papier, 

IB.  Anna  B.  Comstork  of  ronifll  Unhenily  tor  ihia  psirtlsf.    Mis.  Com- 
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To  make  a  print,  squeeze  a  few  drops  of  the  printer's  ink  from  the  tube  upon  the 
glass  or  slate  and  spread  it  about  with  the  roller  until  there  is  a  thin,  smooth  coat  of 
ink  both  upon  the  plate  and  upon  the  roller.  The  ink  should  never  be  so  thin  that 
it  will  "run,'*  since  it  will  not  then  produce  a  good,  clear  print.  Now  place  the  leaf 
on  the  inky  surface  of  the  glass  and  roll  it  once  or  twice  on  the  upper  side  with  the 
inky  roller,  until  both  surfaces  of  the  leaf  are  well  inked.  Lay  the  inked  leaf  upon  a 
sheet  of  smooth  white  paper  and  cover  it  carefully  with  another  sheet.  Take  the 
clean  roller  and  roll  it  once  only,  bearing  on  hard.  An  impression  of  the  leaf  will  be 
made  on  both  the  upper  and  lower  sheets  of  paper. 

(For  the  older  pupils,  this  exercise  may  be  amplified  and  made  much  more  inter- 
esting by  using  oil  colors,  which  may  be  brushed  lightly  over  the  lower  side  of  the 
leaf,  or  spread  upon  the  smooth  surface  within  a  sketched  outline  of  the  leaf  and  the 
leaf  then  pressed  upon  them  by  a  roller.  The  impression  on  paper  is  then  made  by 
rolling  the  "painted"  leaf  with  a  clean  roller  on  white  paper  as  in  the  printer's  ink 
process.  The  lower  side  of  the  leaf  gives  a  better  print,  with  this  process,  than  the 
upper.    The  colors  used  should  be  arranged  just  as  they  appear  in  the  leaf  itself.) 

EXPERIMENT  n.    To  show  how  the  sap  travels  up  the  stem. 

Color  a  glass  of  water  with  a  good  quality  of  red  ink.  Place  some  cuttings  of  live 
branches  of  maple  or  willow  in  this  water  over  night.  The  next  day  split  one  of  the 
branches  and  notice  how  the  colored  fluid  has  been  drawn  into  and  up  these  stems. 
Has  it  traveled  upward  in  the  bark,  sapwood,  or  heartwood? 

EXPERIMENT  m.    To  store  aconis  or  nuts  for  spring  planting.* 

Grather  a  quart  or  more  of  acorns  or  nuts.  Spread  them  out  on  a  dirt  floor  in  a  cellar 
or  shed  for  two  or  three  weeks  to  dry.  Then  prepare  a  pit,  on  some  well-drained  spot, 
in  which  to  store  them.  Make  the  pit  about  14  inches  deep  and  10  or  12  inches  square. 
Line  the  sides  and  bottom  of  the  pit  with  boards  or  sink  a  box  of  the  proper  size  into 
the  hole,  to  keep  out  mice  and  squirrels.  Cover  the  bottom  with  a  layer  of  clean  sand 
2  or  3  inches  deep.  Spread  a  layer  of  nuts  on  this,  then  another  layer  of  sand,  and  so 
on  until  all  the  nuts  are  stored.  Then  cover  the  whole  with  earth  to  a  depth  of  from 
4  to  6  inches,  and  see  that  it  is  well  heaped  up  and  rounded  so  as  to  drain  off  all  water. 
Cover  the  mound  thus  formed  with  a  roof  of  boards  or  shingles.  WTien  the  ground 
is  ready  for  planting  in  the  spring  remove  the  nuts  from  the  pit  and  plant  them  imme- 
diately. 

EXPERIMENT  IV.    The  food  of  a  tree. 

Bore  a  hole  one-half  inch  in  diameter  and  1  inch  deep  into  the  trunk  of  a  hard 
maple,  early  in  February  before  the  sap  begins  to  flow.  Make  a  spout  to  fit  this  hole 
by  forcing  the  pith  out  of  .a  section  of  the  stem  of  an  elder  and  fit  this  spout  tightly 
into  the  hole.  Place  a  pail  under  the  spout  to  catch  the  sap  which  flows  from  the 
spout.  Measiu^  the  flow  for  each  day  for  a  nimiber  of  days.  When  several  quarts 
of  sap  have  been  secured  place  it  in  a  pan  and  boil  it  down  until  it  is  a  thick  sirup, 
then  allow  it  to  cool.  Watch  for  the  sugar  to  form.  Where  did  this  sugar  come  from? 
What  use  has  the  tree  for  such  substances? 

EXPERIMENT  V.    To  show  the  effect  of  girdling  a  tree. 

(Select  for  this  experiment  some  tree  which  is  to  be  cut  down.  Do  not  try  it  on  a 
good  tree  which  should  not  be  injured.)  Early  in  the  spring  remove  a  strip  of  bark 
2  inches  wide  clear  aroimd  the  trunk  of  the  tree,  leaving  the  wood  entirely  exposed. 
Be  sure  to  cut  through  the  inner  bark  so  as  to  leave  none  of  it  connecting  the  bark 

1  For  more  complete  directions  as  to  stonge  of  seeds,  see  U.  S.  Department  of  Agrioultuie,  Fanners'  Bul- 
letin 423. 
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above  the  girdle  to  that  below.  Watch  the  effect  on  the  tree.  Does  it  show  signs  of 
injury  immediately  or  not  until  late  in  the  summer  or  the  next  spring?  What  is  the 
result  eventually?    Explain. 

EXPERIMENT  VL    To  show  that  trees  give  off  surplus  water  through  their  leaves. 

Cut  about  6  inches  from  the  tip  of  a  growing,  leaf-covered  twig  of  some  broadleaf 
tree,  such  as  a  cotton  wood,  maple,  or  basswood.  Thrust  the  butt  of  the  twig  through 
a  tight-fitting  hole  in  a  sheet  of  cardboard  into  a  glass  of  water.  Cover  the  twig  with 
an  inverted  glass  wiped  clean  and  dry.  Let  stand  for  12  hours.  Note  the  moisture 
which  gathers  in  the  inside  of  the  inverted  glass.  Try  the  same  experiment  after 
stripping  the  leaves  from  a  twig.  Where  did  the  moisture  come  from  which  appeared 
on  the  glass  in  the  first  experiment? 

EXPERIMENT  Vn.    To  transplant  seedlings  by  ''tin-can"  method.^ 

Get  some  small,  thrifty  seedlings  about  6  or  8  inches  high,  growing  in  nursery  beds 
or  in  the  open,  if  possible.  Dig  them  up  carefully,  allowing  as  much  earth  as  possible 
to  remain  clinging  to  the  roots.  Get  some  tin  cans,  such  as  tomato  cans,  in  which  to 
plant  the  seedlings.  Across  the  bottom  of  the  cans  make  two  cuts  at  right  angles  to 
provide  drainage  and  allow  the  roots  of  the  seedlings  to  escape.  Place  the  seedlings 
in  the  cans  and  fill  in  rich  earth  imtil  they  are  firmly  planted  in  the  cans.  They  may 
now  be  kept  in  the  schoolroom  windows  if  the  cans  are  set  in  a  trough  or  tray  so  that 
the  little  trees  can  be  watered  and  tended  like  ordinary  plants.  In  the  spring  set 
out  cans  and  all  in  places  where  it  is  desired  to  plant  trees.  The  cans  will  soon  rust 
away  and  the  little  trees  will  continue  to  grow  imchecked. 

If  desired,  seeds  can  be  planted  in  the  cans  and  the  trees  grown  in  this  way  instead 
of  transplanting  the  seedlings  to  the  cans. 

EXPERIMENT  Vm.    To  estiinate  the  height  of  a  tree;  ''shadow  method." 

Set  a  short  pole  in  the  earth  near  the  tree  so  that  the  shadow  of  the  pole  will  fall  on 
ground  the  slope  of  which  is  as  nearly  as  possible  the  same  as  that  on  which  the  shadow 
of  the  tree  falls.  Measure  the  height  of  the  pole  from  the  surface  of  the  earth,  the 
length  of  the  shadow  it  casts,  and  the  length  of  the  shadow  cast  by  the  tree.  The 
height  of  the  tree  may  then  be  computed  as  follows:  Multiply  the  length  of  the  tree's 
shadow  by  the  height  of  the  pole,-  and  divide  the  product  by  the  length  of  the  pole's 
shadow. 

The  proportion  may  be  expressed  thus:  The  height  of  the  pole  is  to  the  length  of 
its  shadow  as  the  height  of  the  tree  is  to  the  length  of  its  shadow. 

EXPERIMENT  IX.  To  show  where  the  increase  in  height  takes  place  in  trees. 

In  the  early  spring  find  a  vigorous  sapling,  2  feet  or  more  in  height,  with  smooth 
bark,  such  as  a  young  hickory,  box  elder,  or  cotton  wood.  Cut  a  notch  in  the  bark  at 
a  given  height  above  the  ground  and  another  notch  about  a  foot  above  the  first. 
Record  the  exact  height  of  the  first  notch  and  the  distance  between  it  and  the  second. 
Now  measure  the  height  of  the  sapling  to  the  topmost  terminal  bud.  Retiun  to  the 
sapling  in  the  autumn  and  repeat  the  measurements.  How  much  has  the  tree  increased 
in  height?  Has  either  notch  been  lifted  from  the  ground?  Have  the  notches  grown 
farther  apart?  Where  has  the  new  growth  taken  place?  Do  you  think  that  the  tree  in 
growing  pushes  its  whole  trunk  upward — stretches  that  part  already  built — or  merely 
adds  on  to  its  height  at  the  top?  After  a  branch  has  developed  from  the  trunk,  would 
it  be  lifted  higher  from  the  ground  by  the  growth  of  the  tree? 


1  This  exercise  is  suggested  in  CaUfomia  Agrioultural  Experiment  Station  Circular  59,  by  E.  B.  Babcock 
and  Uany  A.  Greene. 
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EXPERIMENT  X.  To  show  how  a  tree  increases  in  diameter. 

Early  in  the  spring  select  a  young,  vigorously  growing  tree,  3  to  4  inches  in  diameter, 
with  a  thin  bark  which  peels  easily ;  for  example,  a  willow  or  a  box  elder.  With  a  sharp 
knife  make  a  horizontal  cut  through  the  bark  about  1  inch  long.  From  each  end  of 
this  cut  make  a  vertical  slit  extending  upward  about  IJ  inches.  Carefully  peel 
back  the  flap  of  bark  thus  loosened  (being  sure  to  expose  the  sap  wood)  and  place  a 
thin  sheet  of  tinfoil  beneath  the  bark  on  the  exposed  surface  of  the  wood.  Turn  the 
bark  back  into  its  place  and  seal  up  the  incision  with  grafting  wax.  Examine  the 
tinfoil  at  the  close  of  the  growing  season.  Has  the  deposit  of  new  wood  appeared  on 
the  inside  or  the  outside  of  the  tinfoil?  Which  part,  then,  builds  the  tree — the  cam- 
biimi  layer  or  the  sapwood?    How  thick  is  the  layer  of  wood  built  this  season? 

EXPERIMENT  XL  To  test  the  vitality  of  tree  seeds. 

Gather  a  quantity  of  small  seeds,  such  as  those  of  elm  or  maple.  Count  out  from  50 
to  100  seeds  and  place  them  on  a  plate  between  two  sheets  of  moist  blotting  paper. 
Record  on  a  slip  of  paper  the  number  and  species  of  the  seeds  with  the  date  on  which 
the  test  is  b^un.  Place  this  slip  on  the  edge  of  the  plate  so  it  will  not  get  lost  or  sepa- 
rated from  the  seeds  it  represents.  Cover  the  whole  with  another  plate  or  a  pane  of 
glass.  Keep  in  a  warm  room,  in  which  the  temperature  is  not  less  than  68°.  Keep 
the  blotting  paper  moist,  but  not  saturated.  Examine  the  seeds  every  day  until  all 
have  had  time  to  germinate.  This  may  take  two  weeks  or  even  longer.  When  the 
seeds  are  well  sprouted,  coimt  out  those  which  failed  to  germinate  and  from  this 
determine  the  percentage  of  good  seeds. 

EXPERIMENT  XIL  To  show  that  f<»'ests  prevent  erosion  of  the  soil. 

Prepare  a  mound  of  loose,  fresh  earth  about  2  feet  in  diameter  at  the  base  and  from 
12  to  14  ini^hes  high.  Pack  the  moimd  quite  solidly,  so  as  to  approximate  the  natural 
condition  of  the  earth's  siurface.  Cover  one  side  of  this  mound  with  moss,  being  care- 
ful to  leave  none  of  the  surface  exposed.  Thrust  small  twigs  of  evergreen  into  the 
moss  so  as  to  make  a  minature  forest  on  one  side  of  the  mound.  Leave  the  other  side 
bare.  Now  with  a  conmion  garden  sprinkling  pot  sprinkle  water  upon  the  mound, 
first  on  the  *^  forest "  side,  then  on  the  barren  side,  from  a  height  of  about  3  feet  or  more. 
Note  how  the  water  gullies  the  bare  slope,  nmning  off  in  muddy  streams  at  the  base  of 
the  moimd  on  this  side,  while  on  the  other,  the  "forest-covered"  slope,  is  protected 
from  erosion  and  the  water  remains  clear.  Note  also  that  when  the  sprinkling  is  begun 
the  run-off  is  more  rapid  from  the  barren  slope  than  from  the  moss-covered  side. 
What  does  this  show  as  to  the  possible  effect  of  the  removal  of  forests  from  moimtain 
sides? 

SUGGESTIONS  FOR  FIELD  TRIPS. 

Field  trips  furnish  at  once  the  best  and  the  most  difficult  means  of 
studying  the  forest.  They  enable  the  pupil  to  study  the  trees  at 
first  hand  in  their  natural  state,  which  is  without  doubt  the  ideal 
method.  (Fig.  12.)  But  this  method  is  difficult,  because  the  pupils 
generally  feel  that  the  discipline  of  the  schoolroom  relaxes  as  soon  as 
the  threshold  is  crossed  and  that  study  is  impossible  without  the 
necessary  accompaniment  of  books.  It  is  no  easy  task  to  train 
young  children,  accustomed  to  the  order  and  routine  of  the  school- 
room, in  the  art  of  outdoor  study.  An  outdoor  lesson,  therefore,  will 
require  the  most  careful  preparation  if  it  is  to  yield  results  commen- 
surate with  the  effort  and  time  required. 

An  aimless  trip  is  Ukely  to  be  a  disastrous  one.  The  first  duty  of 
the  teacher  then  is  to  lay  out  a  careful  plan  for  the  undertaking.     To 
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do  this,  it  will  be  advisable,  if  not  necessary,  for  the  instructor  to  go 
over  the  ground  in  advance,  looking  for  features  which  may  be 
studied  with  a  view  to  economy  of  time,  effort,  and  distance  to  be 
covered  on  the  coming  trip.  A  memorandum  should  be  kept  of 
special  features  which  may  be  called  to  the  attention  of  the  pupils. 
This  will  enable  the  instructor  to  refresh  his  memory  on  important 
details  and  prevent  embarrassing  and  time-wasting  delays.  This 
advance  trip  will  also  serve  to  increase  the  teacher's  stock  of  informa- 
tion and  arm  him  with  a  reserve  fund  of  knowledge  better  than  he 
can  obtain  from  any  reference  books  which  ho  may  consult. 

In  some  localities  the  first  problem  will  be  to  find  a  satisfacton' 
place  to  which  to  conduct  the  pupils — a  place  that  is  easily  reached 


Pia.  12.— A  trip  to  the  woodi. 

where  material  suitable  for  study  may  bo  found.  In  other  locaUties 
choice  must  be  made  of  several  possible  routes.  Much  will  depend 
upon  the  forest  conditions  of  the  vicinity  as  to  the  nature  of  the  work 
planned.  Of  course  it  is  highly  desirable  that  a  large  tract  of  closely 
wooded  land  be  the  field  of  operation,  but  even  if  a  few  trees  along 
some  stream  aro  all  tliat  can  be  found  there  will  still  be  opportunity 
to  toacli  some  of  the  elementary  principles  of  forestry. 

Having  decided  on  a  route  to  be  followed,  the  next  step  will  be  to 
plan  the  equipment  for  the  trip.     In  most  cases  no  tools  will  be  neces- 


FOBESTEY  IN   NATUKE  STUDY.  31 

sary  but  a  sharp  hatchet,  a  spade,  and  several  sharp  jackknives,  such 
as  every  boy  habitually  carries.  A  market  basket  should  also  be 
provided  in  which  to  carry  home  specimens.  A  camera  will  lend 
additional  interest  to  the  occasion  and  enable  the  possessor  to  bring 
back  pictures  which  will  refresh  the  minds  of  the  students  and  per- 
manently illustrate  the  lessons  learned.  A  magnifying  glass  or  hand 
reading  glass  of  moderate  power  is  also  desirable. 

The  most  important  step,  however,  in  getting  ready  for  a  field  trip 
is  the  preparation  of  the  minds  of  the  pupils.  They  must  be  inter- 
ested to  a  point  where  they  will  look  forward  to  more  than  a  mere 
pleasurable  excursion.  The  trip  must  seem  to  them  an  unusually 
interesting  sort  of  lesson,  but  nevertheless  an  actual  part  of  their 
school  work. 

The  experience  of  most  teachers  has  probably  been  that  children 
are  easily  interested  in  anything  which  partakes  of  the  nature  of  a 
story.  As  a  means,  then,  of  catching  the  interest  of  the  pupils,  it  is  a 
good  plan  for  the  teacher  to  give  a  series  of  simple  talks  about  trees 
and  their  habits,  bringing  out  in  this  manner  as  many  as  possible  of 
the  features  which  the  pupils  will  have  opportunity  to  observe  on 
the  trip.  Tell  them  that  if  they  look  carefully  they  may  see  these 
things  for  themselves.  Encourage  a  spirit  of  friendly  rivalry  among 
the  pupils  to  see  who  can  find  the  things  mentioned  first  and  who  can 
report  on  the  largest  number. 

Each  child  must  feel  that  he  is  to  be  held  responsible  for  this  lesson 
quite  as  much  as  if  it  were  from  his  books.  Some  sort  of  a  report 
or  composition,  based  on  the  things  seen  and  learned,  should  be 
required  of  at  least  the  older  pupils.  Each  of  these  trips  can  usually 
be  made  the  basis  of  several  lessons  in  composition  and  will  thus 
serve  a  double  purpose.  With  the  younger  pupils  the  same  end  can 
be  achieved  by  oral  discussions  of  the  features  studied. 

One  other  thing  should  perhaps  be  mentioned.  A  great  lesson 
which  should  be  taught  to  every  pupil  is  the  proper  care  and  preser- 
vation of  the  forests.  All  studies  of  this  sort  should  be  thoroughly 
constructive,  and  never  destructive.  Make  it  a  rule,  therefore,  never 
to  dig  up  a  seedling  which  promises  to  develop  into  a  useful  tree, 
unless  it  is  to  be  transplanted  to  a  better  location.  Never  cut  a 
branch  that  there  is  no  reason  for  cutting — there  are  plenty  that 
may  be  cut  and  the  trees  from  which  they  are  removed  left  the  better 
for  the  pruning.  Be  careful,  also,  in  cutting  such  Hmbs,  not  to  leave 
ragged,  projecting  stumps  which  may  make  wounds  the  trees  will  be 
imable  to  heal  over  and  thus  cause  decay  and  permanent  injury  to 
the  tree.  Care  in  this  respect  will  more  than  repay  any  effort  in 
discipline  it  may  cost. 
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SUGGESTIONS  FOR  A  FOREST   CALENDAR. 

Get  some  sheets  of  3-ply  bristol  board  or  mounting  board  and  cut 
them  into  sheets  of  a  size  which  will  be  convenient  for  a  wall  calendar — 
for  instance,  8  by  10  inches.  Prepare  one  sheet  for  each  month. 
A  pad  containing  the  calendar  dates  may  be  purchased  for  a  small 
sum  at  any  stationery  store.  The  pages  containing  the  dates  for 
the  various  months  may  be  separated  and  one  mounted  on  each  page 
of  the  calendar. 

Now  select  some  phase  or  condition  of  forest  life,  suitable  for 
study  each  month.  Select,  also,  certain  trees  which  typify  this  phase 
or  condition.  One  tree  may  be  studied  each  month,  or  each  week, 
as  time  offers  or  inclination  permits.  The  following  topics  and 
trees  are  suggested.     Others  may  be  substituted,  as  desired. 

September:  *'LesAFsH," 

Trees:  Walnut,  post  oak,  holly,  larch. 
October:  *'The  Fruits  of  Forest  Trees. " 

Trees:  Chestnut,  hawthorn,  Scotch  pine,  juniper. 
November:  "  The  Coats  of  Forest  Trees. " 

Trees:  Sycamore,  shagbark  hickory,  birch,  honey  locust. 
December:  '*  Shapes  of  Forest  Trees. " 

Trees:  White  elm,  Lombardy  poplar,  balsam  fir,  weeping  willow,  juniper 
or  red  cedar. 
Janvjoary:  **  Lumber  from  Forest  Trees. " 

Trees:  White  pine,  white  oak,  cypress,  hickory. 
February:  '^ Miscellaneous  Products  of  Forest  Trees." 

Trees:  Longleaf  pine,  sugar  maple,  tanbark  oak,  spruce,  hemlock. 
March:  *' Tree  Planting." 

Trees:  Pin  oak,  jack  pine,  catalpa,  ginkgo. 
April:  "  Tree  Blossoms. " 

Trees:  Flowering  dogwood,  red  maple,  tulip-poplar,  magnolia,  wild  cherry. 
May:  "Leaves  of  Forest  Trees. " 

Trees:  Aspen,  horse-chestnut,  cedar,  hemlock. 
June:  "Seeding  of  Forest  Trees." 

Trees:  Cottonwood,  boxelder,  basswood,  cherry. 

The  calendar  may  be  used  to  illustrate  these  topics  in  various  ways. 
One  way  would  be  to  mount  on  each  of  the  pages  of  the  calendar  pic- 
tures of  one  or  more  of  the  trees  listed  under  each  month,  and  to 
write  opposite  each  picture  a  description  of  the  tree  and  the  interest- 
ing thing  which  it  stands  for  in  relation  to  the  topic  assigned  for  that 
month.  For  example,  in  connection  with  the  general  study  of  "Leaf 
Fall**  in  September,  it  could  be  pointed  out  that  the  walnut  is  a 
typical  deciduous  tree;  the  post  oak  is  a  deciduous  tree  whose  leaves, 
while  dying  each  autumn,  frequently  cling  to  the  twigs  through  the 
winter;  the  larch  is  a  type  of  deciduous,  cone-bearing  tree;  while 
the  holly  is  an  evergreen,  broadleaf  tree. 

Additional  facts  of  interest  about  each  tree  may  be  recorded  on  the 
calendar.    The  pupils  should  be  encouraged  to  watch  for  peculiari- 
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ties  in  the  habits  of  various  trees  and  report  them  to  the  school;  as 
for  example,  when  the  tree  blossoms,  when  the  leaves  and  fruit  appear. 
Each  pupil  thus  contributing  to  the  calendar  might  be  rewarded  by 
the  entry  on  the  calendar  of  the  fact  discovered,  together  with  his 
name  as  the  first  one  to  report  it. 

In  addition  to  this  material,  facts  concerning  the  forest  in  general, 
learned  through  actual  observation,  should  also  be  entered.  The 
teacher  may  also  select  from  Uterature  quotations  about  the  trees 
being  studied  for  the  pupils  to  memorize.  After  each  tree  has  been 
thoroughly  studied,  a  good  supplementary  exercise  in  composition 
may  be  had  by  asking  the  pupils  to  write  out  in  story  form  all  they 
have  learned  about  the  tree. 

Where  pictures  can  not  be  obtained,  leaves  of  trees  may  be  pressed 
and  mounted  upon  the  calendar  pages;  or  specimens  of  the  wood  used 
in  the  same  manner;  or  leaf  prints  made  in  the  manner  suggested 
on  page  26  of  this  bulletin  may  be  used.  If  there  is  a  pupil  of  artistic 
talent  in  the  school,  water-color  drawings  of  trees,  leaves,  or  fruits 
will  make  beautiful  contributions  to  the  calendar. 

When  completed,  the  calendar  may  be  hung  upon  the  school  walls 
as  a  souvenir,  and  it  will  not  only  be  interesting  from  that  standpoint, 
but  will  be  instructive  as  well,  and  extremely  useful  for  reference  by 
future  pupils  and  teachers. 

SUGGESTIONS   FOR  A  FOREST   MUSEUM. 

Nothing  can  be  of  greater  benefit  to  a  pupil  who  is  studying  about 
the  products  of  the  forest  than  actually  to  see  and  study  these  prod- 
ucts, both  in  the  raw  and  the  manufactured  forms.  It  will  be  well 
worth  while,  therefore,  for  any  school  wliich  attempts  to  study  the 
forest  in  any  manner  whatever,  to  begin  at  as  early  a  date  as  possible 
to  collect  samples  of  forest  products  and  other  materials  which  will 
give  information  about  the  industries  in  which  these  products  are 
used  or  manufactured. 

Specimens  for  such  a  collection  mAy  be  obtained  from  various 
sources.  Some  may  be  obtained  directly  from  trees  in  the  vicinity. 
The  local  grocery  stores,  drug  stores,  or  hardware  stores  will  supply 
a  great  many.  Others  may  be  obtained  by  exchange  with  schools  in 
other  locaUties  if  it  is  possible  to  get  into  communication  with  them. 
If  enough  local  interest  is  aroused  in  the  subject,  it  will  frequently 
be  found  that  patrons  of  the  school  will  contribute  to  the  project 
either  by  helping  to  bear  the  expense  or  by  donating  material. 

The  success  of  the  undertaking  will  depend  largely  on  how  the 
specimens  collected  are  prepared  for  use.  First  of  all,  they  should 
be  carefully  labeled  so  as  to  tell  exactly  what  the  articles  are,  where 
they  were  produced  in  the  raw  state,  from  what  trees  procured,  their 

468 


34  FORESTRY  IN    NATURE   STUDY. 

use  commercially  or  otherwise,  and  any  other  information  desirable 
for  reference.  Specimens  of  manufactured  products  should  be 
arranged  in  series  to  show  the  processes  and  stages  in  manufacture 
wherever  possible.  A  suitable  case  or  cabinet  with  glass  front,  dust^ 
proof  if  possible,  will  be  found  extremely  desirable  in  order  to  protect 
the  specimens  from  handling  and  from  dust  when  not  in  use.  If  a 
suitable  cabinet  can  not  be  procured  ready-made,  one  can  easily  be 
made  by  any  carpenter  or  cabinetmaker. 

COLLECTIONS  OF  WOOD  SPECIMENS. 

The  pupils  should  be  encouraged  to  make  collections  of  specimens 
of  woods  found  in  the  locality  of  the  school.  A  number  of  possible 
ways  of  preparing  and  mounting  such  specimens  will  doubtless 
suggest  themselves,  but  the  following  method  is  reconmaended  as 
likely  to  prove  convenient  and  satisfactory. 

1.  Whenever  possible,  use  seasoned  woods  for  the  specimens.  If 
nothing  but  green  wood  is  available,  cut  rough  sticks  and  allow  them 
to  dry  as  thoroughly  as  possible  before  preparing  the  finished  specimen. 

2.  Collect  specimens  as  nearly  as  possible  uniform  in  size  and  char- 
acter as  to  the  parts  of  the  trees  and  ages  of  the  trees  from  which  they 
are  taken.  If  some  are  taken  from  the  branches  and  some  from  the 
trunks,  or  some  from  young  saplings  and  others  from  old  trees,  they 
should  be  marked  accordingly. 

3.  For  each  specimen,  select  a  stick  about  2  or  3  inches  in  diameter 
and  cut  from  it  a  section  about  4  inches  long,  sawing  the  ends  squarely 
across.  SpUt  or  saw  this  block  through  the  center  and  smooth  the 
spUt  or  sawed  surface  so  as  to  show  the  grain  longitudinally.  Begin- 
ning about  1  inch  back  from  the  end  on  the  bark-covered  surface, 
cut  with  a  sharp  knife  out  to  the  end  at  the  flattened  surface,  so  as 
to  slope  one  end.  Now,  if  the  wood  is  thoroughly  dry  and  well 
seasoned,  sandpaper  the  flat  surfaces  well.  If  it  can  be  done,  it  will 
add  to  the  appearance  of  the  specimen  to  apply  a  single  coat  of  thin 
varnish  or  shellac,  so  as  to  bring  out  the  grain.  The  specimen  is  now 
ready  for  mounting. 

4.  Probably  the  best  plan  to  follow  in  mounting  a  specimen  is  to 
insert  a  small  screw  eye  into  the  square-cut  end  of  the  block  prepared 
as  above  described,  and  hang  it  on  a  hook  in  the  wall  or  in  a  cabinet. 
This  will  make  it  possible  to  take  the  specimens  down  for  use  in  the 
classroom.  It  will  also  be  possible  to  pack  them  in  a  small  space, 
if  it  is  desired  to  move  them  about.  Another  fairly  satisfactory 
method  of  preparing  and  mounting  specimens  is  shown  in  figure  13. 

5.  Great  care  should  be  taken  to  see  that  each  specimen  is  properly 
labeled.  When  the  sections  are  first  cut  they  should  be  carefully 
marked  so  as  to  make  it  easy  to  identify  each  one,  and  these  marks 
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should  be  kept  on  tlie  specimens  until  they  are  finally  labeled.  The 
label  should  state  the  name  of  the  tree;  whether  taken  from  trunk  or 
branch;  whether  from  an  old  tree  or  a  sapling;  locality  and  habitat; 
and,  possibly,  a  brief  statement  as  to  the  uses  of  the  wood,  especially 
in  the  case  of  woods  like  hickoiy  or  oak  which  are  used  in  making 
implements,  furniture,  or  other  special  articles. 


FiQ.  13.— Uetbod  al  moutlog  tree  si: 

COLLECTION  OF  COHHERCIAL  PRODUCTS  OF  THE  FOREST. 

.The  grocery  store,  drug  store,  and  housewares  store  will  3-ield  a 
great  variety  of  products  derived  originally  from  the  forest.  An 
interesting  plan  will  be  to  try  to  secure  samples  or  specimens  of  all 
such  products,  not  only  in  the  manufactured  form  in  which  they 
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appear  on  the  market  but  also  in  the  raw  state  and  m  various  stages 
of  manufacture.    A  suggestive  list  of  such  products  is  given  below : 

Food  products,  such  as  the  nuts  and  fruits  of  forest  trees;  maple  sugar  and  sirup. 

Medicinal  products,  such  as  quinine  from  cinchona,  salicin  from  willow  bark, 
oil  of  sassafras  from  sassafras  bark,  etc . 

Small  household  articles,  as  matches,  toothpicks,  clothespins,  pencils,  pen- 
holders, tool  handles,  wooden  baskets,  shoe  pegs,  and  wooden  dishes. 

Oils,  such  as  eucaljT)tus  oil,  beechnut  oil,  olive  oil,  etc. 

The  products  of  wood  distillation,  as  wood  alcohol,  acetates,  wood  tar,  and  com- 
mon potash  from  wood  ashes. 

Paper  and  wood  pulp  in  various  stages  of  manufacture. 

Naval  stores  and  their  related  products,  such  as  turpentine,  rosin,  creosote,  and 
pitch. 

Miscellaneous  products,  such  as  cork,  tannic  acid,  charcoal,  spruce  gum,  lamp- 
black, excelsior,  etc. 

Some  of  the  products  listed,  such  as  maple  sirup  and  sugar,  tur- 
pentine, wood  alcohol,  and  the  various  gums  and  fluids,  piust,  of 
course,  be  kept  in  vials,  properly  labeled.  Perishable  fruits  should 
be  preserved  in  alcohol  in  small  jars.  Other  articles,  such  as  speci- 
mens of  paper  or  small  articles  of  woodenware,  may  be  mounted  on 
sheets  of  cardboard,  with  labels  pasted  on  the  cardboard. 

THE  USE  OF  THE  MUSEUM. 

The  materials  collected  for  the  Forest  Museum  should  be  used,  not 
merely  displayed.  As  far  as  possible  the  specimens  should  be  so 
prepared  that  they  may  be  handled  and  closely  studied  by  the  pupils 
without  injury.  Interest  soon  wanes  in  blocks  of  wood  or  samples  of 
wood  products  shut  up  behind  glass  cases  or  protected  by  the  warning 
sign  of  *^ Hands  off.''  The  child  wants  to  handle  the  objects  he 
studies,  not  merely  to  gaze  at  them  through  panes  of  glass.  The 
materials  should  be  gathered  by  the  pupils  themselves  as  much  as 
possible.  They  should  be  encouraged  in  thinking  of  the  collection 
as  their  museum.  It  would  defeat  this  aim  to  deprive  the  pupils  of 
the  privilege  of  using  and  handling  the  specimens,  since  they  could 
not  but  feel  that  they  have  a  right  to  use  what  is  their  own. 

Of  course  there  will  be  some  specimens,  the  rare  or  delicate  ones, 
which  will  not  bear  handling  and  must  necessarily  be  used  for  display 
only.  But  the  real  value  of  the  museum  will  come  from  the  *  ^working 
collection."  It  is  suggested,  therefore,  that  the  wood  specimens,  the 
samples  of  wood  products,  the  sets  of  pictures,  or  whatever  material 
be  obtained  for  the  museum,  be  prepared  and  arranged  with  the  aim 
of  use  constantly  in  view.  If,  in  addition,  provision  can  be  made  for 
the  display  of  the  materials  when  not  in  use,  this  should  not  be  neg- 
lected. But  at  all  events  the  use  of  the  materials  should  not  be 
sacrificed  for  the  sake  of  making  an  attractive  display. 
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SUPPLEMENTARY  READING  BOOKS. 

(There  are  published  numerous  books  containing  stories,  poems,  or  short  articlee, 
suitable  for  supplementary  reading  purposes  with  reference  to  these  studies  of  trees 
and  the  forest.  The  following  books  have  been  selected  as  illustrations.  Specific 
reference  to  the  selections  contained  in  these  books  will  be  found  in  connection  with 
the  outlines  for  each  term's  work.) 

1.  McMurray:  Classic  Stories  for  Little  Ones. 

2.  Cooke:  Nature  Myths. 

3.  Holbrook:  Book  of  Nature  Myths. 

4.  Judd:  Classic  Myths. 

5.  Hopkins:  The  Sandman  and  His  Farm  Stories. 

6.  Chase:  Buds,  Stems,  and  Roots.    (Vol.  II,  Field  and  Forest  Series.) 

7.  Wiltse:  Kindergarten  Stories  and  Morning  Talks. 

8.  Poulsson:  In  the  Child's  World. 

9.  Wiggin  and  Smith:  Posy  Ring. 

10.  Ford:  Nature's  Byways. 

11.  Stone  and  Fickett:  Trees  in  Poetry  and  Prose. 

12.  Stokes:  Ten  Common  Trees. 

13.  Lovejoy:  Nature  in  Verse. 

14.  Stevenson:  Bays  and  Deeds. 

15.  Quayle:  In  God's  Out  of  Doors. 

16.  Pratt:  Little  Flower  Folk.    (Vol.  Ill,  Field  and  Forest  Series.) 

17.  Wiggin  and  Smith:  Golden  Numbers. 

18.  :  Stories  from  Garden  and  Field.     (Vol.  V,  Field  and  Forest  Series.) 

19.  Dana:  Plants  and  Their  Children. 

20.  Winnington:  The  Outlook  Story  Book. 

21.  Bradish:  Stories  of  Country  Life. 

22.  Boardman:  The  Lovers  of  the  Woods. 

23.  Schauffler:  Arbor  Day. 

24.  Field:  A  Little  Book  of  Profitable  Tales. 

25.  Price:  The  Land  We  Live  In. 

REFERENCE  BOOKS  FOR  NATURE  STUDY  TEACHERS. 

Nature  study  (containing  outlines  or  chapters  on  forestry,  or  helpful  suggestions  on 
general  methods  of  tree  study): 
Comstock:  Handbook  of  Nature  Study  for  Teachers  and  Parents. 
Coulter  and  Patterson:  Practical  Nature  Study. 
Cummings:  (a)  Nature  Study  for  Primary  Grades. 

(b)  Nature  Study  for  Lower  Grammar  Grades. 
Holtz:  Nature  Study. 
Hodge:  Nature  Study  and  Life. 
Holden:  Real  Things  in  Nature. 
Jackman:  Natiure  Study  for  Grammar  Grades. 
McMurray:  Special  Method  in  Elementary  Science. 
Overtpn  and  Hill:  Nature  Study. 
Scott:  Nature  Study  and  the  Child. 
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Tree  Books: 

Apgar:  Trees  of  the  Northern  United  States. 

Briflbin:  Trees  and  Tree  Planting. 

Britton:  Trees. 

Chase:  Cone-Bearing  Trees  of  the  California  Mountains. 

Collins  and  Preston:  Key  to  New  England  Trees. 

Dame  and  Brooks:  Handbook  of  Trees  of  New  England. 

Emerson  and  Weed:  Our  Trees  and  How  to  Know  Them. 

Flagg:  A  Year  Among  Trees. 

Going:  With  the  Trees. 

Hough:  Handbook  of  the  Trees  of  the  Northern  United  States  and  Canada. 

Huntington:  A  Study  of  Trees  in  Winter. 

Jepson:  Trees  of  California. 

Keeler:  Our  Native  Trees. 

Lounsberry:  A  Guide  to  the  Trees. 

MacFarland:  Getting  Acquainted  With  the  Trees. 

Mathews:  Familiar  Trees  and  Their  Leaves. 

Maury:  The  Native  Trees  of  Kentucky. 

Mosher:  Fruit  and  Nut  Trees. 

Mosher:  Our  Cone-Bearing  Trees. 

Mosher:  Oaks  and  Maples. 

Newhali:  Trees  of  Northeastern  America. 

Rogers:  Among  Green  Trees. 

Rogers:  The  Tree  Book. 
•  Rogers:  Trees  Every  Child  Should  Know. 

Sargent:  A  Manual  of  Trees  of  North  America. 

Schwartz:  Forest  Trees  and  Forest  Scenery. 
Park  and  Street  Trees: 

Fernow:  The  Care  of  Trees  in  Lawn,  Street,  and  Park. 

Solotaroff:  Shade  Trees  in  Towns  and  Cities. 
General  Forestry: 

Bruncken:  North  American  Forests  and  P'orestry. 

Fernow:  Economics  of  Forestry. 

Fernow:  A  Brief  History  of  Forestry. 

Gifford:  Practical  Forestry. 

Graves:  The  Principles  of  Handling  Wwxilands. 

Green:  Principles  of  American  Forestry. 

Roth:  A  First  Book  of  Forestry. 
Wood  Structure  and  Woodworking: 

Boulger:  Wood. 

Foster:  Elementary  Woodworking. 

Hough:  American  Woods  (containing  thin  sections  of  various  species  of  woods). 

Snow:  Principal  Species  of  Wood. 
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KEY  TO   COMMON  KINDS  .  OF  TREES. 

By  William  H.  Lamb, 
Scientijic  Assistant  in  Dendrology. 

The  following  key  is  intended  only  as  a  guide  in  the  identification 
of  the  more  common  kinds  of  trees.  It  is  based  on  prominent,  dis- 
tinctive characters  which  can  readily  be  observed  by  those  who  have 
no  special  training  in  botany.  Most  of  the  terms  used  require  no 
explanation. 

To  use  the  key,  decide  first,  by  an  examination  of  the  leaf,  in 
which  of  the  following  seven  sections  your  tree  belongs;  then  turn 
to  that  section  and  from  the  descriptions  there  given  determine  what 
kind  of  tree  it  is. 

Section. 
Trees  with  needles,  or  scale-like  leaves,  mostly  evergreens,  bearing  cones. . .  I 

Trees  with  broad  leaves. 
Leaves  simple 

Alternately  attached  to  twigs. 

With  toothed  edges II 

Edges  neither  toothed  nor  notched Ill 

Opposite  on  twigs. 

With  toothed  edges IV 

Edges  neither  toothed  nor  notched V 

Leaves  compound. 

Alternately  attached  to  twigs VI 

Opposite  on  twigs VII 

THE  CONIFEROTJS »  TREES. 
L.  Trees  with  Needles,  or  Scale-like  Leaves,  Mostly   Evergreen,  Bearing  Cones. 

A.  Leaves  needle-shaped. 

1.  Leaves  clustered. 

a.  Leaves  long,  from  1  to  18  inches,  2  to  5  in  a  cluster.    Cones 

large,  with  many  thick,  woody  scales (Pinus)  Pine 

b.  Leaves  short  (less  than  2  inches  long)  in  brush-like  clus- 

ters of  12  to  40;  falling  off  in  winter.  Cones  very  small, 
with  thin  scales;  remaining  on  tree  for  one  or  more 
seasons (Larix)  Larch  ^ 

2.  Leaves  single. 

a.  Leaves  scattered  around  twigs;  falling  off  when  dry  or 
.    dead.    Cones  elongated,  with  thin  scales.    Twigs  rough- 
ened by  leaf-scars. 
X.  Leaves  stiff,  often  sharp-pointed  and  more  or  less 

four-sided (Picea)  Spruce 

y.  Leaves  soft,  flat,  rounded,  or  notched  at  ends,  the 
bases  abruptly  contracted  into  thread-like 
stems (Tsuga)  Hemlock 

1  Cone-bearing. 

s  The  larches  are  peculiar  in  having  single,  scattered  leaves  on  the  new  or  terminal  twigs  produced  each 
season.  These  should  not  be  mistaken  for  the  ''single'^  lOQ^v^  IjOOkO  throughout  by  other  kinds  of  ever- 
greens. 

468  39 


40  FORESTEY  IN   NATURE  STUDY. 

b.  Leaves  in  two  distinct  rows,  one  on  each  side  of  the  twig; 

falling  off  in  late  autumn  or  winter.  Cones  small,  ball- 
like   (Taxodium)  Bald  cypress 

c.  Leaves  often  in  two  rows  on  the  tops  and  sides  of  the  twigs; 

leaves  on  lower  branches  mostly  flat,  those  on  upper 
branches  stouter.  Cones  long,  erect,  forming  only  on 
upper  side  of  topmost  branches;  the  scales  falling  off  in 
autumn,  leaving  spike-like  central  axes  of  the  cones 

attached - (A  hies)  Fir 

B.  Leaves  scale-like,  pointed,  overlapping  closely  on  flat  or  four-sided  twigs. 

1.  Twigs  four-sided.    Cones  roimd  or  ball-like,  with  small,  thick 

scales;  seed  with  very  narrow,  hard  wings ( Cujpressus)  Cypress 

2.  Twigs  flattened. 

a.  Cones  elongated,  with  only  a  few  thin  scales;  bent  back  on 

branches ( Thuja)  Arbor  vita© 

b.  Cones  round,  very  small,  berry-like  with  thin  scales;  seeds 

with  a  broad,  thin  wing  on  two  sides {Chamxqfparis)  Cedar 

c.  Cones  berry-like  (showing  no  separation  into  scaly  parts). 

Leaves  either  short,  scale-like,  and  sharp-pointed,  or 
much  longer,  needle- like,  standing  out  loosely,  and  at- 
tached in  pairs  or  in  threes  on  the  twigs {Junipems)  Juniper 

THE  BROADLEAF  TREES, 
n.  Leaves  Simple,  Alternate,  with  Toothed  Edges. 

A.  Leaves  deeply  lobed,  or  with  large  notches. 

1.  Leaves  as  wide  as  they  are  long.    Fruit  a  swinging  ball,  1  to  1^ 

inches  in  diameter. 

a.  Leaves  with  finely  toothed  margins;  star-shaped,  the  divi- 

sions pointed.  Fruit,  bur-like  balls,  from  which,  when 
ripe,  small,  winged  seeds  may  be  shaken.    Bark  rough. 

(Liquidambar)  Sweet  gum 

b .  Leaves  with  smooth  margins,  3  to  5  inches  long,  pointed  lobes, 

the  space  between  the  lobes  roimded .  Fruit,  a  rough  ball, 
easily  broken  when  ripe;  composed  of  closely  packed, 
long,  narrow  seeds  which  have  hair-like  bristles  at  their 
lower  ends  and  are  attached  to  a  bullet-like  central  part. 
Old  bark  of  tnmks  and  large  limbs  peeling  off  in  thin, 
curled  pieces,  leaving  pale  inner  bark  showing  in  irreg- 
ular patches (Platanus)  Sycamore 

2.  Leaves  longer  than  wide. 

a.  Leaves  large  with  deep,  round-topped,  or  pointed  lobes. 

Fruit,  an  acorn,  resting  in  a  separable  cup {QuerciLs)  Oak 

b.  Leaves  small,  with  little,  sharp  teeth  on  margin.    Twigs 

bearing  sharp  thorns.    Fruit  small  (like  a  little  apple) 

round,  with  bony  seeds  (hard  core) {Cratmgus)  Hawthorn 

B.  Leaves  one-sided  (one  side  of  leaf  shorter  at  base  than  the  other  side). 

1.  Leaves  large,  oval,  5  to  10  inches  long,  heart-shaped.    Fruit,  a 

cluster  of  small,  woody  balls  J  to  J  inch  in  diameter,  hanging 

from  a  narrow,  leaf-like  blade {TUia)  Basswood 

2.  Leaves  3-veined  at  base,  with  long,  tapering  points,  which  gener- 

ally turn  to  one  side ;  edges  smooth,  or  with  small  teeth  of  uniform 

size .    Fruit,  a  small  berry  about  \  inch  in  diameter ( CeUis)  Hackbeny 
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3.  Leaves  with  straight  veins,  oval;  edges  double-toothed  (little  teeth 
on  the  larger  ones).    Fruit  in  clusters,  dry,  flat,  with  papery 

wings  all  around  the  seeds ( Ulmus)  Elm 

C.  Leaves  even  sided  (both  sides  of  leaf  the  same  length). 

1.  Leaves  oval,  evergreen,  thick,  with  short  needle-like  teeth.  Fruit, 

a  bright  red  b^ry (Ilex)  Holly 

2.  Leaves  more  or  less  elongated,  with  one  tooth  at  the  end  of  each 

side  vein. 

a.  Trees  with  smooth,  bluish-gray  bark,  and  long,  pointed, 

chestnut-brown  buds.  Fruit,  a  small,  three-cornered  nut, 
in  a  spiny  husk  which  splits  open  at  the  top  into  three 
parts {Fagus)  Beech 

b.  Trees  with  ridged,  grajrish-brown  bark.    Fruit,  a  lai^e, 

round  nut  in  a  thick  husk  covered  with  dense,  needle-like 
spines;  the  husk  splits  open  from  the  top  into  3  or  4  di- 
visions  (Castanea)  Chestnut 

3.  Leaves  very  narrow,  finely  toothed.    Small  branches  slender,  usu- 

.  ally  tough.    Fruit,  a  long  cluster  of  little  pods  filled  with  "cot- 
ton"  (^-aZir)  Willow 

4.  Leaves  somewhat  triangular  in  outline,  broad  at  base,  large- 

toothed.  Buds  of  some  species  coated  with  aromatic  gimi. 
Branches  coarse.  Fruit,  a  long  cluster  of  little  pods  filled  with 
"cotton" {Populus)  Poplar 

5.  Leaves  oval,  pointed,  with  sawlike  teeth. 

a.  Fruit  like  a  tiny  pine-cone. 

X.  Bark  of  tnmk  and  branches  peeling  off  in  thin  sheets. 
Leaves  double-toothed  (little  teeth  on  the  larger 
ones).  Fruit  ("cones  ")  scaly,  falling  apart  when 
ripe ;  seeds  wi  th  gauze-like  wings  on  two  sides .  (Beti^la)  Birch 

y.  Bark  smooth  or  broken,  but  not  peeling.  Leaves 
with  small  teeth.  "Cones "  hard,  woody,  not  fall- 
ing apart;  seed  with  narrow  wings  on  two  sides .  (Alnus)  Alder 

b.  Fruit,  a  berry;  fleshy,  edible. 

X.  Leaves  large,  3-veined  at  base,  often  irregularly, 
deeply  lobed ;  containing  milky  juice.  Fruit  sim- 
ilar in  appearance  to  a  blackberry ( Moras)  Mulberry 

y.  Leaves  small  or  mediiun-sized,  feather- veined ;  con- 
taining green  juice;  fruit  (cherry  or  plum)  with 
one  seed. 

i.  Seed  ("stone")  flattened.    Fruit  large  and 

short-stemmed {Prunus)  Plum 

ii.  Soed  round.    Fruitsmall  and  long-stemmed. 

iPrunus)  Cherry 

in.  Leaves  Simple,  Alternate,  Edge  neither  Toothed  nor  Notched. 

A.  Leaves  with  deep  lobes. 

1.  Leaves  with  blunt  ends  (appearing  as  if  cut  off),  and  with  two, 
pointed,  side  lobes.  Flowers  tulip-like.  Fruit  cone-like,  point- 
ed, upright,  composed  of  long,  thin,  overlapping,  winged  seeds. 

Bruised  twigs  have  a  peppery  odor (Liriodendron)  Tulip  Poplar 

2.  Leaves  with  rounded  ends;  oval,  often  with  a  lobe  on  one  side, 
making  the  leaf  mitten-shaped.    Bruised  twigs  and  inner  bark 

of  trunk  sweet-smelling (Sassafras)  Sassafras 
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B.  Leaves  without  lobes. 

1.  Bruised  twigs  with  peppery  odor. 

a.  Leaves  oval  (evergreen  in  one  species)  or  elongated,  pointed, 
large.  Flowers  large,  at  ends  of  branches.  Fruit  cone- 
like, with  a  bright  red  seed  in  each  division . .  ( Magnolia)  Magnolia 

2.  Bruised  twigs  without  peppery  odor. 

a.  Leaves  broader  at  top  than  at  the  base,  8  to  12  inches  long, 

with  very  short  leafstalk.  Fruit  fleshy,  elongated,  3  to 
4  inches  long,  with  thick,  brown  skin  when  ripe,  and 
large,  bony,  flat  seeds.    Buds  brown  and  hairy . .  (Asimina)  Papaw 

b.  Leaves  oval,  elongated,  3  to  7  inches  long.    Fruit,  plum- 

like, round,  1  to  IJ  inches  in  diameter;  when  ripe,  pale 
orange  color;  on  a  very  short  stalk,  surrounded  at  base 
with  old,  hard  flower-cup.  Fruit  very  bitter,  but  edible 
after  frost (Diospyros)  Persimmon 

c.  Leaves  rounded  or  heart-shaped,  3  to  5  inches  across. 

Flowers  pea-like,  pink,  appearing  before  the  leaves. 
Fruit,  a  dry  flat  pod,  2J  to  3J  inches  long;  in  dense  clus- 
ters on  sides  of  branches;  seeds,  hard,  small,  oblong,  ^ 
inch  long {Cercis)  Red  bud 

3.  Bruised  or  cut  twigs  and  leaves  with  milky  juice. 

a.  Leaves  with  narrow  points.  Twigs  bearing  thorns.  Fruit, 
a  large,  orange-like,  rough  ball  4  to  6  inches  in  diameter. 

( Toxylon)  Osage  orange 

IV.  Leaves  Simple,  Opposite,  with  Toothed  Edges. 

A.  Leaves  with  large  (often  lobe-like)  teeth.  Fruit  in  pairs,  each  part  with 
a  conspicuous,  flat,  very  thin  wing.  Fruit  matures  in  spring  or  in 
autumn,  when  it  becomes  dry  and  yellowish-brown (Acer)  Maple 

V.  Leaves  Simple,  Opposite,  Edges  neither  Toothed  nor  Notched. 

A.  Leaves  very  large,  heart-shaped.    Flowers  showy,  trumpet-like,  in  large 

clusters.    Fruit,  a  long,  cylindrical  pod,  6  to  14  inches  long,  containing 
closely  packed,  flat,  dry  seeds,  with  fringed  wings  at  each  end..  (Catalpa)  Catalpa 

B.  Leaves  rather  small,  oval,  tapering  at  base  and  point.    Flowers  conspicu- 

ous, white  (occasionally  rosy),  appearing  with  the  expanding  leaves. 
Fruit,  a  small  cluster  of  two-seeded  berries,  turning  red  in  autiunn. 

(Comns)  Dogwood 

VI.  Leaves  Compoimd,  Alternately  Attached  to  Twigs. 

A.  Leaflets  small,  many,  attached  along  two  sides  of  a  main  stem.  Fruit,  a 
flat,  bean -like,  dry  or  fleshy  pod. 

1.  Leaflets  with  small,  wavy  teeth.    Pods  flat,  broad,  long,  often 

twisted,  thin-skinned,  with  thick,  cheesy,  sweetish  pulp  about 

seeds.    Trees  with  long,  keen,  branched  thorns. (Gleditsia)  Honey  locust 

2.  Leaflets  not  toothed. 

a.  Twigs  with  pairs  of  short,  keen  thorns.    Leaflets  rounded 

at  ends.    Flowers  showy  white,  in  large  clusters.    Pods 

small,  flat,  thin,  dry,  with  small  seeds (Robinia)  Black  locust 

b.  Twigs  thomless.    Leaflets  oval,  pointed.    Flowers  green- 

ish, with  violet  odor.    Pods  large,  flat,  thick,  with  jelly- 
like pulp  (poisonous)   around   the  large,  black-brown 

seeds (Gymnocladtuf)  Coffee  tree 
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B.  Leaflets  large.    Fruit,  a  hard-shelled  nut,  with  a  separable  husk. 

1.  Leaflets  narrow  at  base  becoming  larger  at  outer  end.    Nut  light- 

colored,  in  a  husk  which  separates  more  or  less  completely  into 

four  parts  when  ripe (Ilicoria)  Hickory 

2.  Leaflets  broad  at  base,  becoming  narrower  at  outer  end.    Nut  dark, 

rough,  in  a  fleshy  husk  which  is  inseparable  by  any  natural  divi- 
sions and  turns  black  when  old.  Pith  of  twigs  forms  numerous 
cross-partitions (Juglans)  Walnut 

Vn.  Leaves  Compound,  Opposite  on  Twigs. 

A.  Leaflets  arranged  along  two  sides  of  a  main  leafstalk,  with  a  leaflet  at  the 

end. 

1.  Leaflets  generally  3  (sometimes  5),  toothed  only  near  the  ends. 

Fruit,  a  cluster  of  dry,  winged  seeds,  arranged  in  pairs  like  those 

of  maple (Acer)  Bozelder  * 

2.  Leaflets  generally  more  than  3  (3  to  11),  and  either  not  toothed  or 

with  small  teeth.  Fruit,  a  cluster  of  single-winged,  dry,  oar- 
shaped  "seeds " {Fraxinus)  Ash 

B.  Leaflets  (5  to  9)  clustered  at  end  of  a  main  leaf-stem.    Fruit,  a  shiny, 

brown  nut  in  a  thick,  warty  or  prickly  husk,  which  separates 

into  several  parts {JEsculus)  Buckeye 

1  Boxelder,  a  true  maple,  differs  from  the  others  hi  haWng  compound  leaves. 
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PEBMANENT  LAWNS  IN  THE  SOXTTH.' 

Anyone  familiar  with  the  difficulty  of  securing  good  permanent 
lawns,  particularly  in  the  South,  will  appreciate  the  value  of  the 
results  of  experiments  on  this  subject  recently  reported  by  C.  C. 
Newman  of  the  South  Carolina  station.  In  these  experiments  ex- 
tending over  nine  years  Prof.  Newman  tested  35  varieties  of  grasses 
and  clovers  to  determine  their  suitability  for  lawn  making.  He 
says  that  "  the  first  winter  only  a  few  of  the  varieties  of  grass  were 
injured  by  the  cold,  but  the  following  summer  many  of  them  died 
out  completely  on  account  of  the  drought.  After  the  third  year  it 
was  evident  that  our  permanent  lawns  would  have  to  be  composed  of 
one  or  more  of  the  following  grasses :  Kentucky  blue  grass,  Bermuda 
grass,  herd's  grass,  and  white  clover." 

The  land  on  which  the  experiments  were  made  had  been  imder 
dean  culture  for  several  years,  no  grasses  or  weeds  being  allowed  to 
mature  seed. 

The  land  was  sown  in  peas  in  May,  the  vines  being  cut  for  hay  in  September. 
The  pea  stubble  was  then  turned  under  with  a  two-horse  hill-side  plow,  followed 
by  a  two-horse  subsoil  plow.  The  soil  was  harrowed  repeatedly  until  a  perfect 
seed  bed  was  formed,  and  the  seed  sown  the  first  week  in  October. 

Six  tons  of  manure  that  had  been  thoroughly  composted  and  300  pounds  of 
Ume  were  applied  per  acre  before  the  land  was  plowed.  After  the  land  was 
plowed  600  pounds  of  fertilizer  analyzing  8  per  cent  of  phosphoric  acid,  4  per 
cent  nitrogen,  and  5  per  cent  potash  was  applied  per  acre  and  thoroughly  incor- 
porated with  the  soU  by  harrowing.  Each  year,  about  the  middle  of  March, 
nitrate  of  soda  was  applied  to  each  plat  at  the  rate  of  75  pounds  per  acre. 

It  was  fotmd  that  a  combination  of  Kentucky  blue  grass  and 
Bermuda  grass  is  especially,  well  adapted  to  partially  shaded  lawns. 

As  Bermuda  grass  deUghts  in  the  sun  and  the  blue  grass  in  the  shade  or 
where  it  is  partially  protected  from  the  sun,  these  two  grasses  make  a  good 
combination  for  a  permanent  lawn  in  a  grove  or  where  there  is  an  occasional 

^A  progress  record  of  experimental  Inquiries  published  without  assumption  of  responsi- 
bUlty  by  the  department  for  the  correctness  of  the  facts  and  conclusions  reported  by  the 
stations. 

8  Compiled  from  South  Carolina  8ta.  Bui.  157. 
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large  tree.    The  blue  grass  will  predominate  in  the  more  shaded  portions  of 
the  lawn  and  the  Bermuda  in  the  open,  sunny  places. 

[To  convert  a  Bermuda  sod  into  a  blue  grass-Bermuda  lawn]  the  Bermuda 
sod  should  be  turned  in  September  with  a  two-horse  turning  plow  and  harrowed 
thoroughly  in  order  to  pulverize  all  clods  and  make  the  land  as  smooth  as  ix>s- 
sible.  The  manure  and  fertilizer  should  thai  be  applied  and  worked  into  the 
soil  with  a  harrow.  About  the  15th  of  October  the  blue  grass  should  be  sown 
and  lightly  rolled  after  raking  or  harrowing  in  the  seed.  The  Bermuda  will 
make  no  growth  until  the  following  spring,  which  will  afford  ample  opportunity 
for  the  blue  grass  to  become  well  established  before  the  Bermuda  starts  to  grow. 

Kentucky  blue  grass  thrives  best  on  a  clayey  or  clayey  loam  soil,  yet  when 
sown  on  sandy  loam  soil  with  good  clay  subsoil  and  with  a  northern  exposure, 
it  does  well,  provided  the  seed  are  sown  in  the  early  fall.  If  the  seed  are  sown 
in  the  spring,  the  plants  do  not  become  well  established  before  the  hot,  dry 
weather  of  summer  and  frequently  by  fall  much  of  the  grass  Is  dead.  If  the 
seed  are  sown  in  the  early  fall,  the  grass  will  become  well  established  before 
cold  weather  and  will  not  be  injured  by  the  freezes  of  winter  or  to  any  great 
extent  by  drought  in  summer.  The  seed  should  be  covered  lightly  by  raking  with 
a  short-tooth  smoothing  rake  a;id  lightly  rolled.  If  a  large  area  is  sown,  the 
seed  may  be  covered  by  means  of  a  light  spiked-tooth  harrow,  set  with  the  teeth 
sloping  at  an  angle  of  about  45*,  Blue  grass  •  is  a  perennial,  and  spreads 
rapidly  under  favorable  conditions  by  sending  out  many  underground  stems 
(»*  root  stocks  which  form  a  very  compact  sod.  The  seed  should  be  sown  at  the 
rate  of  35  to  40  pounds  per  acre. 

Where  neither  blue  grass  nor  white  clover  can  be  grown  successfully,  Ber- 
muda is  one  of  the  very  best  grasses  fbr  a  lawn.  It  will  thrive  on  almost  any 
kind  of  soil  or  exposure,  yet  it  does  best  on  land  with  a  slight  slope  to  the 
south  or  east  In  the  course  of  one  year  the  Bermuda  will  form  a  compact  eodk 
The  roots  should  be  planted  either  in  the  spring  or  falL  They  may  be  scat- 
tered broadcast  over  the  land  before  plowing  or  may  be  planted  in  rows  about 
2  feet  apart,  and  by  fall  will  have  covered  the  ground.  The  lawn  should  be 
mowed  several  times  during  the  summer  or  grazed  in  order  to  keep  down 
weeds  that  would  otherwise  shade  the  Bermuda  and  check  its  growth  to  some 
extent.  Bermuda  is  a  perennial,  and  spreads  rapidly  from  long,  creeping,  and 
branching  stolons.  It  does  not  produce  seed  In  the  South  and  is  therefore 
geuerally  propagated  by  roots. 

For  large  lawns  around  country  homes  or  in  large  groves  where  a  coarse 
grass  is  not  obtainable,  there  is  nothing  better  than  orchard  grass  and  red 
clover.  The  seed  should  be  sown  In  October,  using  8  poimds  of  red  clover 
and  2  bushels  of  orchard  grass  per  acre.  Red  clover  and  orchard  grass  will 
grow  from  IS  to  24  inches  tall  and  will  produce  two  crops  of  hay  in  a  season.' 
It  should  be  cut  a  few  days  after  the  orchard  grass  is  in  full  bloom.  Orchard 
grass  and  red  clover  are  both  perennial. 

Where  a  quick,  temporary  lawn  is  desired  there  is  nothing  better  tiian  Italian 
rye  grass.  *  *  *  Italian  rye  is  an  annual  when  sown  in  the  fall,  but  what 
sown  in  the  spring  will  live  over  until  the  next  year,  wlien  it  will  produce  seed 
and  then  die.  It  may  be  used  to  advantage  when  sown  tn  connection  with 
Bermuda  grass.  For  instance,  if  one  desires  to  establish  a  sod  of  Bermuda, 
the  roots  may  be  planted  in  the  fall  and  the  ground  then  seeded  to  Italian  rye 
grass.  It  will  make  a  good  sod  six  weeks  after  seeding  and  will  not  interfile 
with  Bermuda,  provided  it  is  grazed  or  mowed  several  times  during  the  season. 
After  the  second  year  the  Italian  rye  grass  will  disappear,  and  the  Bermuda 
will  by  this  time  have  formed  a  good  sod. 
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FEBTniZIHO  ASFASAOinS.^ 

Methods  of  fertilizing  asparagas  have  been  discussed  to  some  ex- 
tent in  a  previous  bulletin  of  this  series,^  in  which  it  was  stated  that 
salt  may  be  used  with  benefit  in  the  small  asparagus  bed  of  the 
garden,  that  early  spring  applications  of  nitrate  of  soda  are  not 
likely  to  be  of  benefit  in  securing  an  increased  cut  of  stalks  the  same 
season,  and  that,  if  the  land  is  in  good  condition,  a  well-balanced 
commercial  fertilizer  may  produce  as  good  yields  as  manure  and  may 
be  cheaper.' 

On  the  basis  of  more  recent  experiments  and  observations  C.  P. 
Close  and  others,  of  the  Maryland  Experiment  Station,  make  the 
following  suggestions  regarding  soils  and  fertilizers  for  field  culture 
of  asparagus: 

Almost  any  weU-drained  soil  with  plenty  of  humus  in  it  will  grow  asparagus, 
but  a  good  rich  sandy  loam  is  best  In  preparing  the  ground  for  planting  it 
should  be  deeply  plowed  and  have  large  quantities  of  rotted  manure  worked 
into  it  The  asparagus  grower  must  use  whatever  commercial  fertilizer  he 
has  most  faith  in,  because  experimenters  and  growers  do  not  agree  as  to  what 
Is  best  Perhaps  1,000  to  2,000  pounds  of  kainit  per  acre  In  midseason  Is  as 
good  as  anything,  however,  if  a  complete  fertilizer  is  preferred  the  following  is 
good:  400  pounds  dissolved  rock,  400  pounds  kainit,  and  200  pounds  nitrate  of 
soda  In  early  spring. 

The  very  best  plants  are  strong  l-year-olds.  About  the  only  advantage 
in  using  older  plants  is  to  wait  until  they  bloom  so  as  to  distinguish  the  males 
from  the  females  and  select  the  males  which  are  the  strongest  and  best 
producers. 

After  being  thoroughly  worked  up  the  ground  should  be  laid  off  in  furrows 
C  to  8  Inches  deep  and  from  4  to  6  feet  apart.  The  best  time  for-  planting  is 
early  in  the  spring.  The  plants  are  set  about  2  feet  apart  in  the  furrows  and 
where  they  are  placed  the  ground  is  often  mounded  slightly.  The  roots  are 
spread  out  carefully  and  the  earth  is  filled  in  2  or  3  inches  over  the  plants  or 
"  crowns  "  and  as  growth  proceeds  the  ground  is  cultivated  in  until  the  furrows 
are  finally  filled.  Thorough  cultivation  should  be  continued  during  the  entire 
season  and  in  late  fall  the  tops  should  be  cut  off  and  removed  from  the  field 
and  be  burned  to  destroy  disease  germs  and  insects. 

The  second  year  a  good  coating  of  stable  manure,  or  1,000  pounds  of  kainit 
per  acre,  or  both,  should  be  applied  early  in  the  spring  and  the  entire 
surface  should  be  plowed  4  inches  deep.  After  thorough  harrowing  the  shoots 
may  be  given  time  to  grow  a  few  Inches,  when  cultivation  should  be  begun 
and  be  repeated  every  10  days  or  2  weeks  during  the  season.  In  late  fall  the 
stalks  are  again  cut  off  and  removed  for  burning.  No  cutting  for  market  should 
be  done  the  second  year. 

The  third  and  succeeding  years  a  light  covering  of  rotted  manure,  about  5 
tons  per  acre,  should  be  given  during  the  winter  or  early  earing  every  year  if 
possible,  or  every  second  year  certainly.  In  connection  with  this  manure  some 
commercial  fertilizer  should  be  used,  either  a  complete  fertilizer  as  mentioned 

1  Compiled  from  Maryland  Sta.  Bui.  151. 
«U.  S.  Dept  Agr.,  Farmers'  Bui.  233,  p.  11. 

» For  a  complete  account  of  asparagus  culture  see  U.  S.  Dept  Agr.,  Farmers'  Bui.  61. 
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below  or  kainit  1,000  to  2,000  pounds  per  acre.  If  manure  is  not  available  then 
a  complete  fertilizer  must  be  used  in  early  spring,  at  least  400  pounds  dissolved 
rock,  400  pounds  kainit,  and  200  pounds  nitrate  of  soda. 

The  ground  should  be  plowed  and  harrowed  again  in  early  spring. 

The  kind  of  stalks  desired  for  cutting,  whether  green  or  white,  will  determine 
how  the  ground  will  be  handled  at  this  time.  If  "green"  stalks  are  wanted 
the  ground  may  be  left  nearly  level  or  at  most  only  a  slight  ridge  be  made  over 
the  row. 

If  "  white  "  stalks  are  desired,  furrows  from  each  side  must  be  thrown  over 
the  row  to  form  a  round  br  flat  topped  ridge  8  or  more  inches  high.  There  are 
special  asparagus  plows  which  do  this  ridging  to  perfection.  The  stalks  must 
grow  through  the  ridge  and  are  blanched  by  doing  so.  The  ground  must  be  kept 
cultivated  to  keep  down  weeds. 

I  As  soon  as  the  cultivating  season  is  over  in  June,  the  entire  ground  is  plowed 
about  4  inches  deep  and  well  harrowed.  The  shoots  are  then  allowed  to  grow. 
Good  cultivation  must  be  given  so  that  large  amounts  of  plant  food  may  be 
stored  up  in  the  roots  and  crowns  to  produce  strong  shoots  the  following  year. 
After  the  top9  die  in  the  fall  they  should  be  removed  and  burned  as  before. 

This  treatment  is  given  year  after  year  as  long  as  the  plants  are  profitable. 

The  use  of  salt  is  not  considered  necessary.  The  above-described 
system  of  fertilizing,  especially  the  use  of  kainit,  furnishes  a  large 
amount  of  the  same  constituents  supplied  by  salt  and  this  probably 
renders  the  use  of  the  latter  unnecessary. 

TTJBNIFS  FOB  SHEEF.^ 

T.  R.  Arkell,  of  the  New  Hampshire  Experiment  Station,  finds 
that  turnips  in  the  winter  ration  materially  reduce  the  cost  of  mut- 
ton production  as  compared  with  rations  commonly  used,  and  that 
under  New  Hampshire  conditions  they  can  be  raised  and  stored  at 
a  cost  low  enough  to  compete  with  silage  and  in  many  cases  may 
profitably  supplant  silage  for  sheep  feeding.  They  thus  offer  a 
partial  solution  of  the  problem  of  securing  a  substitute  for  high- 
priced  grains.  He  states  that  the  chief  danger  in  the  use  of  turnips 
lies  in  heavily  overfeeding  or  attempting  to  make  them  constitute 
the  bulk  of  the  ration,  in  which  case  they  are  liable  to  make  the 
ration  too  laxative  and  produce  scouring.  On  the  other  hand,  owing 
to  their  watery  nature,  turnips  render  the  ration  more  palatable 
and  are  distinctly  useful  when  fed  in  moderate  quantities  in  con- 
junction with  hay  and  grain  in  preventing  constipation  and  other 
resultant  ills  which  so  frequently  occur  when  sheep  are  changed 
from  pasture  to  dry  feed. 

In  the  experiments  upon  which  these  conclusions  are  based  tur- 
nips were  fed  at  the  rate  of  5  pounds  per  animal  in  connection  with 
f  to  1  pound  of  mixed  grains  (oats,  bran,  and  corn  in  equal  parts 
by  weight)  and  IJ  to  2  pounds  of  clover  hay,  the  daily  cost  of  the 
ration  being  3  J  cents  per  animal. 

»  Compiled  from  New  Hampshire  Sta.  Bui.  152. 
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LOSS  OF  WIHTES-FED  LAMBS.^ 

A  trouble  resembling  apoplexy  in  human  beings  has  for  several 
years  been  causing  large  losses  among  winter-fed  lambs  near  Bat^via, 
N.  Y.,  a  region  where  feeding  lambs  for  the  winter  market  is  a 
large  industry. 

The  Iambs  are  bought  largely  In  Buffalo  or  Chicago,  fed  for  a  period  of  three 
and  one-half  to  four  months  on  a  highly  fattening  ration,  and  when  fat  are 
shipped  back  to  Buffalo  to  be  slaughtered.  Two  crops  of  Iambs  are  fed  each 
year.  The  first  lot  is  bought  about  November  1  and  is  marketed  in  February. 
They  weigh  about  60  pounds  at  purchase.  It  is  considered  that  the  greatest 
profit  Is  realized  when  they  are  marketed  in  90  to  120  days  at  a  weight  of 
80  to  85  pounds.  If  the  feeders  are  able  to  dispose  of  their  first  crop  early  iir 
F^ruary,  they  usually  get  another  lot  to  be  finished  as  early  as  possible  up  to 
June  1.  The  feeders  utilize  the  hay  from  their  farms,  alfalfa,  clover,  or 
timothy,  together  with  bean  fodder,  if  they  have  it,  and  mill  feeds,  with  a  rela- 
tively large  part  of  the  rations  made  up  of  com  and  llnseed-oU  meal.  Usually 
the  com  is  fed  whole  and  the  oil  meal  preferably  in  the  form  of  the  oil  cake 
broken  up  into  pieces  a  little  larger  than  peas.    ♦    ♦     ♦ 

The  trouble  appears  suddenly  and  does  its  work  quickly.  It  is  sometimes 
accompanied  by  paralysis.  It  nearly  always  proves  fatal,  only  about  1  or 
2  per  cent  of  those  afflicted  ever  having  been  known  to  recover.  The  disease 
seems  to  occur  only  where  lambs  are  being  fed  heavily,  and  it  then  attacks 
the  strongest  and  most  vigorous.    ♦    ♦    ♦ 

While  this  disease  has  been  prevalent  for  some  years,  its  exact  cause  has 
not  yet  been  determined.  Two  opinions  have  been  set  forward:  First,  that 
the  disease  is  caused  by  feeding  an  excess  of  protein  in  the  ration ;  second,  tliat 
the  disease  is  caused  by  overfeeding. 

Investigations  by  the  department  of  animal  husbandry  of  Cornell 
University  Experiment  Station  indicated  that  the  trouble  is  caused 
mainly  by  sudden  overfeeding  rather  than  from  feeding  a  narrow 
(high-protein)  ration.  The  best  results  were  obtained  on  rations 
with  a  relatively  narrow  nutritive  ratio — that  is,  1 : 5.  It  seemed  to  be 
clearly  shown  that  in  a  fattening  ration  for  lambs  a  relatively  large 
amoimt  of  protein  is  necessary  to  keep  the  lambs  up  on  the  heavy 
grain  ration  required  for  the  best  results  in  fattening. 

In  the  opinion  of  those  who  conducted  the  experiments  on  the  sub- 
ject there  should  not  be  the  wholesale  loss  from  overfeeding  that 
some  feeders  have  experienced  if  proper  precautions  are  taken  to 
keep  the  rack  spaces  all  occupied  and  to  distribute  the  grain  equally, 
although  there  may  be  an  occasional  loss  from  the  heavy  feeding  or 
loss  from  nervous  excitement,  which  is  thought  to  be  one  cause  of 
apoplexy. 

The  ration  giving  best  results  was  alfalfa  hay  in  the  morning,  bean 
fodder  at  night,  with  a  grain  mixture  for  25  lambs  of  30  pounds  corn, 
30  pounds  wheat  salvage,  and  15  pounds  oil  meal.    From  November  4, 

1  Compiled  from  New  York.  Cornell  Sta.  Buls.  285  and  305. 
10403**— Bull.  460—11 2 
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when  the  lambs  were  bought,  until  November  15  they  were  fed  only 
hay.  At  this  date  they  were  started  on  a  mixture  of  equal  parts  by 
measure  of  com,  oats,  and  wheat  bran. 

On' December  1  all  three  pens  were  consuming  one-half  pound  of  grain  in  two 
feeds  and  about  1}  pounds  of  fodder  pef  day  per  head.  Care  was  taken  to  have 
the  grain  evenly  distributed  through  the'  racks.  As  the  amount  of  grain  was 
increased  the  fodder  was  diminished,  untU  it  reached  65  pounds  for  50  lambs 
per  day,  or  1.3  pounds  per  head,  after  which  the  amount  of  fodder  was  not 
changed  throughout  the  remainder  of  the  experiment.  The  lambs  were  pur- 
posely very  closely  confined  as  to  rack  space  from  the  first.    ♦     ♦    ♦ 

On  December  25  the  lambs  were  eating  1  pound  of  grain  per  head  per  day. 
The  increase  in  grain  was  made  very  slowly  and  carefully,  so  as  not  to  cause 
,any  trouble  in  digestion.  On  January  15  they  were  eating  1^  pounds  of  grain 
per  lamb  per  day. 

In  later  experiments  it  was  shown  "  that  succulence  in  the  ration  is 
very  desirable  and  silage  or  roots  should  be  fed  if  obtainable.  *  *  * 
The  most  economical  ration  was  that  with  a  nutritive  ratio  of  1 : 5.3, 
with  silage  for  succulence.  This  ration  produced  the  largest  gains 
at  the  lowest  cost  per  pound  of  gain." 

It  therefore  appears  from  these  investigations  that  large  losses 
in  winter  feeding  may  be  avoided  by  gradually  increasing  the  ration 
fed,  which  should  contain  some  succulent  material,  and  exercising 
great  care  to  see  that  it  is  evenly  distributed  among  the  lambs,  none 
getting  more  than  its  proper  share.  The  latter  is  done  in  large  meas* 
ure  by  restricting  the  rack  space  to  that  actually  necessary  and  evenly 
distributing  the  feed  in  the  racks. 

COST  OF  MABEET  HUE.' 

The  increased  price  of  labor  and  of  feeding  stuffs  during  the  past 
decade  has  caused  the  dairyman  to  consider  more  carefully  the 
actual  cost  of  milk  production  iii  order  to  discover  wherein  his  ex- 
penses may  be  reduced,  as  the  advance  in  the  price  of  milk  has  not 
kept  pace  with  the  increasing  cost  of  production.  One  of  the  first 
steps  to  be  taken  in  reducing  the  cost  of  producing  milk  is  to  dispose 
of  the  poorest  cows  in  the  herd,  and  these  can  be  detected  by  keeping 
individual  records  of  each  cow.  The  importance  of  these  records 
has  been  emphasized  in  previous  issues  of  this  series.^  Another  im- 
portant step  is  to  determine  the  actual  cost  of  milk  production  after 
the  poor  milkers  have  been  eliminated.    This  cost  necessarily  varies 

1  Compiled  from  Rpt  Sec.*  Agr.  1910,  p.  20;  Illinois  Sta.  Circ.  134;  Massachusetts 
Sta.  Kpt.  1910,  pt.  2,  p.  27;  New  Jersey  Stas.  Rpt.  1909,  pp.  66-76;  New  York  State 
Sta.  Bui.  322 ;  Canada  Expt.  Farms  Rpts.  1010,  p.  67 ;  Report  of  the  Commission  on 
the  Cost  of  Living.  Boston:  Govt,,  1910,  p.  316;  Report  of  tlie  Attorney  General  In  the 
Matter  of  tbe  Milk  Investigation.  Albany:  Govt.,  1910;  U.  S.  Dept.  Agr.,  Bur.  .Anlm. 
Indus.  Circ.  170. 

«  U.  S.  Dept.  Agr.,  Farmers'  BuL  366,  p.  20. 
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with  the  price  of  feeding  stuffs,  methods  of  management,  and  so 
many  other  factors  that  to  determine  the  cost  of  producing  milk 
with  any  degree  of  accuracy  is  not  an  easy  matter.  Many  estimates 
have  been  published  which  are  valueless  because  of  the  faulty 
methods  of  keeping  farm  accounts. 

G.  M.  Whitaker,  of  the  Dairy  Division  of  this  department,  has 
discussed  ^  the  wide  variation  in  statements  of  those  milk  producers 
who  claim  to  keep  systematic  accounts,  and  pointed  out  that  until 
producers  improve  their  methods  of  bookkeeping  the  exact  cost  of 
producing  milk  will  remain  a  debatable  question. 

In  order  to  simplify  methods  of  determining  the  value  of  indi- 
vidual cows,  W.  J.  Fraser,  of  the  Illinois  Station,  has  prepared  a 
table  which  is  based  on  the  findings  of  the  department  of  dairy  hus* 
bandry  at  that  station  for  the  past  15  years.  By  means  of  this  table, 
and  knowing  the  annual  milk  yi^ld,  the  profit  or  loss  of  any  cow  can 
be  easily  estimated. 

Economic  conditions  are  not  the  same  in  different  parts  of  tlie  country,  and 
while  this  table  is  made  to  apply  especially  to  the  Central  West,  it  should  be 
found  appUcable  to  the  entire  country.  In  the  eastern  part  of  the  United 
States  feed  is  higher,  and  it  wiU  cost  more  to  l^eep  a  cow  a  year  than  in  the 
Central  West,  but  the  value  of  the  product  is  also  greater,  while  in  the  West 
the  cost  of  keep  wiU  be  less  than  in  Illinois,  but  the  receipts  for  the  product 
wUl  also  be  less.  For  these  reasons  the  application  of  the  table  should  be  a 
good  guide  in  any  part  of  the  country,  and  its  object  accomplished,  as  it  is  de- 
signed to  show,  in  the  most  striking  manner  possible,  the  difference  between 
good  and  poor  herds  for  the  purpose  of  making  mouey. 

The  price  for  the  product  is  considered  at  the  market  value  of  butter  fat  at 
the  creamery,  and  this  price  should  be  obtained  by  any  dairyman  in  the  State; 
no  matter  what  his  location.  If  the  milk  were  shipi)ed  to  a  city  for  direct 
consumption,  retailed  directly  to  the  consumer,  or  cream  sold  for  a  fancy  trade, 
the  returns  would  be  much  greater  than  indicated  in  the  table. 

The  production  per  cow  is  the  average  for  six  years — the  length  of  time  cows 
are  milked  in  most  herds.  Although  some  cows  produce  for  twice  this  length 
of  time,  there  are  also  many  which  drop  out  after  only  one  or  two  years' 
production. 

The  value  of  the  cows  producing  the  different  yields  is  estimated  as  nearly 
as  possible  at  their  actual  market  price.  Cows  producing  2,000  pounds  of  milk 
are  valued  at  $30,  and  their  value  increases  $5  for  every  additional  thousand 
pounds  produced  up  to  6,000  pounds;  above  this,  $10  for  every  thousand 
pounds'  increase  in  production. 

The  value  of  cows  when  disposed  of  is  estimated  at  $30  for  cows  producing 
2,000  pounds  of  milk,  and  this  price  decreases  to  $25  for  cows  giving  5,000 
pounds  of  milk  and  above. 

The  amount  of  skim  milk  is  figured  as  85  per  cent  of  the  whole  milk,  as  this 
is  the  amount  returned  from  creameries  or  obtained  from  the  hand  separator  on 
the  farm. 

Skim  milk  is  valued  at  20  cents  per  hundred  pounds,  since  the  best  data 
show  that  it  requires  an  average  of  5  pounds  of  skim  milk  to  equal  1  pound  of 

»  Hoard's  Dairyman.  41  (1910),  No.  50.  p.  1478. 
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grain  in  pork  production.  When  grain  Is  worth  1  cent  a  pound,  or  $1  per  hun- 
dred pounds,  skhn  milk  would  be  worth  20  cents  per  hundred  pounds.  If  tlie 
skim  milk  is  fed  to  heifer  calves  of  good  quality,  the  value  will  vary  from  20 
cents  to  $1  per  hundred  pounds,  depending  upon  the  conditions  and  the  quality 
of  the  calves. 

Calves  from  cows  producing  less  than  5,000  pounds  of  milk  annually  are  con- 
sidered at  veal  prices  only,  and  are  valued  at  $3  when  5  days  old,  when  the  milk 
of  the  dam  is  fit  for  use.  From  cows  producing  more  than  5,000  pounds  of  milk 
annually  the  value  of  the  heifer  calves  increases  more  rapidly,  as  the  dams  are. 
more  efficient  producers.  Bull  calves  are  not  considered  of  value  except  for 
veal,  unless  they  are  from  cows  producing  an  average  of  10,000  pounds  of  milk 
annually,  in  which  case  their  value  is  placed  at  $16,  and  this  value  increase  at 
the  same  rate  as  the  heifers  from  higher  producing  dams.  The  question  may 
rightly  be  raised  if  bulls  from  grade  cows  should  be  used  for  service.  It  would 
be  better  not  to  do  so,  unless  it  is  known  that  the  dams  were,  for  at  least  two 
generations,  good  producers,  but  at  the  present  stage  of  dairy  cattle  breeding  in 
the  United  States,  bull  calves  from  cows  producing  an  average  of  10,000  pounds 
of  milk  for  six  years  would  be  of  service  in  increasing  the  production  of  our 
future  dairy  cows.  In  fact,  it  is  by  this  method  that  the  dairy  cattle  of  Den- 
mark have  been  so  markedly  improved  in  the  last  25  years. 

The  manure  Is  figured  at  11  tons  per  head  for  cows  producing  8,000  pounds  of 
milk.  On  the  20-acre  dairy  farm  at  the  university  last  year  cows  which  were 
kept  in  the  bam  during  the  winter  and  in  a  dry  lot  during  the  summer  pro- 
duced 13  tons  of  manure  per  cow.  The  average  value  is  considered  at  $1.50 
per  ton.  At  the  Illinois  Agricultural  Experiment  Station,  on  a  three-year  rota- 
tion of  corn,  oats,  and  clover,  manure  has  increased  the  crop  yield  $1.60  for  each 
ton  of  manure  used,  figuring  the  market  value  of  the  crops,  for  the  first  three 
years  after  it  is  applied.  No  consideration  is  taken  of  the  increased  production 
from  the  effects  of  the  manure  after  the  first  three  years.  At  the  Ohio  Ex- 
periment Station  the  value  of  the  crop  yields  has  been  increased  $2.34  for  each 
ton  of  manure  used.  From  the  figures  above  stated,  $1.50  a  ton  is  a  conserva- 
tive value  on  cow  manure  which  has  been  well  cared  for.  Cows  which  pro- 
duce less  than  8,000  pounds  of  milk  will  produce,  on  the  average,  less  than  11 
tons  of  manure.  Cows  producing  more  than  8,000  pounds  of  milk  will  not  only 
produce  more  manure,  but  it  will  be  of  a  better  quality,  owing  to  the  fact  that 
they  are  fed  more  concentrates.  For  these  reasons  the  value  of  the  manure  is 
lowered  50  cents  per  cow  for  every  1,000  pounds'  decrease  In  production  of  milk 
below  8,000  pounds,  and  raised  50  cents  per  1,000  pounds'  increase  in  production 
above  8,000  pounds. 

The  labor  per  cow  at  the  dairy  of  the  University  of  Illinois  has  amoimted 
to  $22,  where  the  cows  were  stabled  continuously  throughout  the  year.  This 
is  more,  decidedly,  than  it  will  cost  under  the  ordinary  farmer's  conditions; 
hence  $20  is  taken  as  a  basis  for  labor  on  cows  producing  8,000  pounds  of 
milk  annually.  The  labor  for  cows  producing  less  than  8,000  pounds  of  milk 
will  not  depreciate  materially,  as  feeding,  watering,  cleaning  stables,  and  caring 
for  the  individual  cows  will  be  practically  the  same,  regardless  of  their  pro- 
duction, and  cows  giving  less  milk  will  be  much  slower  milkers,  thus  requiring 
more  time  per  pound  of  milk  obtained.  The  .labor  is  reduced  only  50  cents 
for  every  thousand  pounds  decrease  in  milk  production  below  8,000  pounds, 
making  a  minimum  cost  on  a  cow  producing  2,000  pounds  of  milk,  $17.  With 
Increased  production,  only  a  small  amount  of  extra  labor  Is  required  in  caring 
for  the  cows,  and  as  large  producers  give  down  their  milk  more  freely,  less 
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time  is  consumed  per  pound  of  milk  in  milking,  and  $1  is  added  to  the  cost  ot 
labor  for  each  1,000  pounds  increase  in  yield.^ 

The  average  bam  for  a  fierd  of  40  cows  is  worth  $2,000,  or  $50  per  cow. 
The  interest  on  this,  per  cow,  would  amount  to  $2.50  a  year,  and  taxes, 
insurance,  repairs,  and  depreciatidn  will  amount  to  $1.50  a  year,  making  a 
total  cost  per  cow  for  buildings  and  their  maintaiance,  of  $4  per  year. 

The  total  annual  expense  of  keeping  a  good  pure-bred  sire,  including  feed, 
care,  and  depreciation,  is  $75.  In  a  herd  of  40  cows,  $2  per  cow  must  be 
allowed  annually  to  have  each  calf  sired  by  a  pure  bred.  Since  this  amount 
is  so  sihall,  every  dairyman  should  ke^  a  good  pure-bred  sire,  even  though  he 
has  but  a  small  number  of  good  cows  in  his  herd. 

On  the  average,  cows  will  be  kept  in  dairy  herds  for  six  years,  therefore 
tihe  annual  depreciation  on  the  cow  is  figured  as  one-sixth  of  the  differ- 
ence betwe^i  the  value  at  the  time  of  first  fresh^iing  and  the  value  when 
disposed  of.  To  this  must  be  added  the  interest  on  the  value  of  the  cow  each 
year. 

Spraying  materials,  medicine,  and  veterinary  service  are  estimated  at  10 
cents  per  1,000  pounds  of  milk  produced.  While  the  relative  increase  is  rapid, 
it  is  true  that  the  large  producers  are  the  ones  requiring  more  medical  attri- 
tion, and  cows  producing  only  2,000  or  3,000  pounds  of  milk  in  a  year  need 
little,  if  any,  of  this  expenditure. 

The  expense  for  dairy  utensils,  if  the  milk  is  taken  to  a  condensing  factory, 
bottling  plant,  or  creamery,  should  be  about  90  cents  for  a  cow  producing  8,000 
pounds  of  milk.  If  the  milk  is  separated  on  the  farm,  fewer  cans  are  required 
and  less  expense  is  involved  in  hauling  the  milk,  but,  to  offset  this,  there  is  an 
additional  outlay  for  a  cream  separator.  If  milk  is  shipped  to  a  large  city  it 
is  necessary  to  have  five  sets  of  cans,  which,  being  badly  handled  and  fre- 
quently lost,  makes  the  expense  for  cans  heavy.  However,  as  the  milk  is  sold 
by  measure,  it  has  been  found  by  actual  practice  that  the  denting  of  the  cans 
soon  makes  them  hold  enough  less  milk  to  compensate  for  the  wear,  tear,  and 
loss  on  cans.  Since  the  cost  of  utensils  will  depend  somewhat  upon  the  amount 
of  milk  handled,  an  allowance  of  5  cents  per  1,000  pounds  of  milk  produced  is 
made.  ♦  ♦  ♦  It  can  be  seen  that  in  the  case  of  the  cows  producing  less  than 
9,000  pounds  of  milk,  the  skim  milk,  calf,  and  manure  do  not  pay  for  the  labor, 
housing,  service  fee,  and  depreciation  on  cows  and  utensils,  while  with  cows 
producing  more  than  this  amount,  these  returns  are  so  much  greater  that  there 
is  a  rapid  rise  in  profit  as  the  production  increases. 

To  obtain  the  final  results  of  profit  or  loss  per  cow,  the  milk,  to  be  as  near  the 
average  for  all  breeds  as  possible,  is  considered  to  contain  4  per  cent  butter  fat, 
which  is  the  average  of  the  1,200  cows  tested  by  this  station.  In  applying  the 
table  to  a  herd,  computations  for  each  individual  cow  must  be  made,  depending 
upon  the  total  amount  of  butter  fat  in  her  milk. 

The  value  of  the  butter  fat  is  based  upon  the  Elgin  prices  for  butter  during 
the  years  1907  and  1908,  which  averaged  slightly  above  27  cents.  The  overrun, 
which  is  the  amount  of  butter  made  above  the  amount  of  butter  fat,  is  allowed 
for  the  expaise  of  making  the  butter. 

The  cost  of  feed  per  cow  is  based  on  the  prices  of  feed  for  the  past  two  years, 
which  is  decidedly  higher  than  formerly.  The  cost  of  feed  is  raised  $2  for  each 
1,000  pounds  increase  in  production  of  milk.  This  increase  is  based  upon  a 
large  number  of  yearly  records  kept  at  the  University  of  Illinois,  where  an  ac- 


^No  aceoont  to  here  taken  of  the  cost  of  soperintendence,  but  only  of  unskilled  labor 
at  ordinary  prices. 
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curate  account  is  kept  of  all  feed  consumied  and  milk  and  butter  fat  produced 
for  the  entire  year,  on  cows  that  vary  in  production  from  2^000  to  15J0O0 
pounds  of  milk  annually.  Too  much  emphasis  can* not  be  placed  upon  the  fact 
that  the  milk  is  made  more  economically  by  the  higher  producers,  as  they  are 
far  more  efladent  cows. 

The  table  may  safely  be  used  as  an,  index  to  the  profits,  because  under  exist- 
ing conditions  nearly  all  herds  contain  individual  cows  of  rastly  different 
production.  On  the  majority  of  dairy  farms  in  the .  intensive  dairy  region  of 
Illinois,  all  cows  in  milk  are  fed  practically  alike  as  to  grain,  regardless  of 
their  production,  and  their  being  in  the  same  herd,  the  cost  of  all  it^ns  for 
the  different  cows  will  be  nearly  the  same  Under  these  conditions  the  actual 
difference  in  profit  betwe«i  the  good  and  poor  cows  will  be  even  greater  than 
the  table  indicates. 

These  figures  are  based  upon  definite  data  worked  out  at  the  experiment  sta- 
tion, but  the  result  will  fluctuate  slightly,  according  to  the  way  the  herds  are 
fed.  The  price  of  feed  varies  in  different  years,  but  as  a  rule  the  price  of  the 
product  varies  with  the  feed,  so  that  this  fluctuation  is  small.  When  a  dairy- 
man usee  this  table,  the  question  is  not  whether  the  results  (Stained  are  abso- 
lutely correct  to  a  few  cents,  as  it  makes  no  special  difference  to  a  farmer 
whether  a  cow  brought  in  a  profit  of  $10  or  $10.50,  but  it  does  make  an  enor- 
mous difference  whether  she  lost  him  $5,  or  made  him  $20,  as  may  be  easily 
done  by  ordinary  cows  producing  within  the  range  of  many  cows  in  the  average 
herd. 

Until  a  more  uniform  system  of  keeping  dairy  accounts  is  adopted 
the  cost  of  production  as  determined  by  different  individuals  is 
hardly  comparable,  but  in  the  absence  of  the  ideal  scheme  it  is 
thought  desirable  to  cite  a  few  estimates  that  have  been  made  by 
sereral  stations  and  by  private  individuals  on  the  cost  of  production, 
as  they  point  out  the  necessity  for  more  accurate  figures  in  this  con- 
nection. In  addition  a  few  figures  are  given  on  the  cost  of  bottling, 
railway  transportation,  and  delivery  by  the  retailer. 

At  the  New  Jersey  Station  the  average  cost  of  feed  per  quart  of 
milk  was  3.04  cents,  and  the  total  cost  of  milk,  including  labor,  was 
4.16  cents  per  quart,  when  the  figures  were  based  on  the  cost  of  grow- 
ing the  feed  consumed.  TMien  the  cost  per  quart  was  based  on  the 
market  price  of  feed,  the  total  cost  was  4.8  cents  per  quart. 

At  the  New  York  Geneva  Station  the  cost  of  milk  per  pound  ^  was 
found  to  range  with  different  cows  in  1906  from  0.48  to  1.34  cents; 
in  1907,  from  0.6  to  1.578  cents,  and  in  1908,  from  0.655  to  1.838 
cents. 

At  the  Canadian  Expei:imental  Farms,  in  a  herd  of  49  "cows  the 
cost  ranged  from  52.2  cents  to  $1.67  per  100  pounds.  At  the  Massa- 
chusetts Station  the  average  yield  per  cow  in  1907  was  5,874.4  pounds 
of  milk.  The  food  cost  per  cow  was  $78.19,  and  the  food  cost  of  a 
quart  of  milk  was  between  3  and  3.2  cents-  In  1908  the  yield  per  cow 
was  5,639.5  pounds  of  milk  and  the  food  cost  $82.21  percow,  making 

^A  quart  of  milk  weighs  2.15  pounds. 
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the  food  cost  per  quart  of  milk  3.3  cents.  If  other  items  of  cost  had 
been  added  to  the  food  cost,  it  is  estimated  that  the  total  cost  of 
producing  milk  satisfactory  in  sanitary  quality  and  containing  from 
4  to  5  per  cent  of  butter  fat  would  have  amounted  to  4  or  5  cents 
per  quart  It  is  stated  that  milk  produced  under  more  than  average 
sanitary  conditions  would  naturally  cost  considerably  more  than  the 
figures  presented  in  these  estimates. 

Mr.  Whitaker  estimates  that  in  determining  the  extra  cost  of 
producing  clean  milk  in  a  15-cow  dairy  there  will  be  an  added 
expense  of  5  cents  per  cow  per  day  for  labor  plus  5.5  cents  for 
new  or  additional  equipment  in  extreme  cases.  To  this  should  be 
added  5  cents  more  to  remunerate  the  proprietor  for  his  extra 
care  and  vigilance,  making  an  extreme  increase  of  15.5  cents  per 
cow  per  day.  As  the  product  of  a  cow  ranges  from  4,000  to 
10,000  pounds  of  milk  per  year,  or  from  5  to  12  quarts  a  day,  the 
added  expense  for  labor  would  amount  to  from  one-half  to  1  cent 
a  quart;  and  in  rare  instances,  where  great  additional  expense  is 
required  for  repairs,  new  construction  and  new  equipment,  these 
might  raise  the  increase  I  or  even  2  cents  a  quart  more.  It  is 
thought,  however,  that  this  added  expense  of  improved  methods 
and  equipment  would  be  partly  offset  by  increased  production  and 
increased  economy  of  feed,  so  that  the  net  extra  expense  of  produc- 
ing clean  milk  would  probably  be  somewhat  less  than  the  figures 
given.  Reasonably  clean  milk  is  worth  2  cents  more  than  common, 
slovenly  milk.  The  former  is  safer  and,  therefore,  cheaper  at  the 
increased  price,  whereas  dirty  milk  ought  not  to  be  considered  a 
merchantable  article  at  any  price,  no  matter  how  low.  Prof.  Heine- 
mann  estimates  that  a  sanitary  milk  containing  not  more  than  1,000  to 
2,000  bacteria  per  cubic  centimeter  even  when  delivered  for  con- 
sumption 100  miles  away  can  be  produced,  bottled,  and  sold  at  a 
profit  for  6  cents  per  quart  in  a  plant  where  the  output  is  250  quarts 
per  day. 

Prof.  Sanborn*  states  that  on  his  farm  in  New  Hampshire  it 
cost  $121.67  to  produce  6,000  poimds  of  milk.  Mr.  E.  D.  Howe,  a 
Massachusetts  farmer,^  states  that  it  cost  over  6  cents  per  quart  to 
produce  the  milk  and  2.7  cents  per  quart  for  delivery.  These  figures 
are  given  for  ordinary  milk.  Mr.  B.  W.  Potter  *  states  that  the  cost 
of  producing  a  quart  of  ordinary  milk  is  5  cents,  and  certified 
milk  10  cents  per  quart.  Mr.  J.  B.  Greer*  estimates  that  the 
cost    of    producing  milk  on  a  160-acre  farm  near  Elgin,  111.,  was 

iNew  England  Farmer,  89  (1910),  No.  48,  p.  5. 
«  Rural  New  Yorker,  69  (1910),  No.  4078,  p.  1187. 
•Country  Gent.,  75  (1910),  No.  2985,  p.  379. 
♦Prairie  Farmer,  84  (1910),  No.  20,  p.  8. 
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about  2.43  cents  per  pound.  The  average  cost  of  producing  milk  in 
1908  and  1909,  as  testified  to  by  producers  at  the  investigation  of  the 
New  York  State  attorney,  was  3.513  cents  per  quart.  A  New  York 
dealer  in  milk  testified  that  the  freight,  bottling,  carting,  and  delivery 
amounted  to  5  cents  per  quart.  W.  A,  Graustein,  of  the  Boston  Dairy 
Co.,  submitted  figures  to  the  Massachusetts  Cost  of  Living  Com- 
mission showing  that  the  cost  of  handling  and  delivering  a  quart 
of  milk  at  retail  from  the  time  it  enters  the  bottling  room  in  Boston 
imtil  it  reaches  the  consumer  is  3.2  cents.  This  would  make  the  cost 
of  a  quart  of  milk  8.3  cents,  distributed  as  follows:  Paid  to  the 
farmer  4.41  cents,  cost  of  transportation  0.69  cent,  delivery  to  the 
consumer  3.2  cents.  These  figures  include  nothing  for  profit,  interest, 
supervision,  or  losses.  Other  dealers  stated  that  this  total  is  too 
low  and  that  milk  can  not  be  delivered  for  less  than  3.7  cents  per 
quart. 

The  Secretary  of  Agriculture  reports  as  follows  concerning  the 
investigation  of  prices  of  transporting  and  delivering  city  milk 
supply : 

While  it  is  true  that  the  dairyman  is  receiving  cpnsiderably  more  for  his 
milli  than  he  did  before  the  present  era  of  high  prices,  yet  it  was  discoTered 
in  this  investigation  that  throughout  the  United  States  he  receives  a  scant 
50  per  cent,  or  one  half,  of  the  price  paid  by  the  consumer.  The  other  half  goes 
to  the  railway  company  for  carriage,  to  the  wholesale  milk  dealer,  if  there  is 
one  in  the  chain  of  distribution,  and  to  the  retailer  who  delivers  at  the  con- 
sumer's door. 

Freight  charges  for  carrying  milk  vary  according  to  distance,'  but  their  aver- 
age may  be  regarded  as  approximately  about  7  per  cent  of  the  consumer's  price. 
With  the  farmer  receiving  about  50  Der  cent  of  that  price  and  the  railroads  7 
per  c&iU  the  remaining  43  per  c«it  of  the  consumer's  price  Is  received  mostly 
by  the  retailer. 

The  milk  wagon  of  the  retailer  has  a  long  route.  It  stops  at  a  house  or  two 
in  one  city  block,  perhaps  passes  several  blocks  without  stopping,  and  so  pro- 
ceeds to  serve  customers  thinly  distributed  along  a  route  of  miles.  At  the 
same  time  the  milk  wagons  of  other  retailers  are  covering  various  portions  of 
the  same  route,  and  so  there  is  great  waste  of  effort  and  of  exp^ise  in  the  dis- 
tribution. 

The  division  of  States  in  which  the  cost  of  distributing  milk  from  producer 
to  consumer  is  the  most  in  the  North  Central  group,  in  which  producers  receive 
44  per  cent  of  the  prices  paid  by  the  consumer.  Next  in  order  foUow  the 
Western  States  with  47  per  cent,  the  North  Atlantic  States  with  53  per  c«it, 
the  South  Central  States  with  55  per  cent,  and  the  South  Atlantic  States  with 
5T  per  cent. 

The  average  price  paid  by  consumers  in  the  78  cities  is  almost  exactly  8 
cents  per  quart  In  the  North  Atlantic  and  North  Central  States  the  average 
is  7.5  cents;  in  the  Western  States,  8.9  cents;  in  the  South  Central,  9.1  cents; 
and  in  the  South  Atlantic  States,  9.3  cents.  These  prices  are  for  the  last  week 
in  June,  1910. 
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PBOPAGATION  OF  STAETEBS  FOB  BTTTTEB  KAKINO  AND  CHEESE 

MAKING.' 

E.  S.  Guthrie,  of  the  New  York  Cornell  Station,  gives  the  follow- 
ing brief  directions  for  propagating  a  starter  "  containing  desirable 
bacteria  for  the  ripening  or  souring  of  dairy  products  " : 

1.  Take  three  1-quart  milk  bottles  or  fruit  Jars.*  Glass  is  preferable,  as 
it  aUows  the  operator  to  see  when  all  of  the  dirt  has  been  removed,  and  the 
condition  of  the  curd  can  easily  be  inspected  through  the  transparent  waU. 
Three  bottles  should  be  employed,  for  in  heating  glass  is  likely  to  break;  and 
it  is  always  well  to  have  a  sufficient  number  of  containers  from  which  to 
choose. 

2.  Use  fresh,  clean  milk,  which  must  have  a  nice  flavor.  It  may  be  either 
whole  milk  or  skimmed  milk.  Usually  it  is  advisable  to  use  whole  milk,  for 
it  is  easier  to  choose  desirable  samples  before  milk  has  passed  through  the 
separator  than  afterwards. 

3.  FUl  the  containers  one-half  to  two-thirds  fuU  of  milk.  If  they  are  filled 
fuU,  it  Is  difficult  to  prevent  contamination  from  the  covers,  which  are  hard 
to  sterilize  when  the  pasteurization  is  done  in  hot  water. 

4.  Protect  the  containers  with  regular  covers  (caps  or  tops).  Hastings,  of 
Wisconsin,  recommends  the  use  of  glass  tumblers  for  covers. 

6.  Pasteurize  by  heating  to  180"  to  200"  F.  for  30  minutes  •  or  longer  and  then 
cool  to  ripening  temperature  of  00"  to  75"  F.  Pasteurization  may  be  accom- 
plished by  tying  a  string  about  the  necks  of  the  bottles  and  suspending  them  in  a 
pail  or  vat  heated  by  steam  or  in  a  kettle  or  dish  heated  on  a  stove.  ( If  pas- 
teurized over  a  fire,  do  not  let  bottles  rest  on  the  bottom  of  receptacle.)  Other 
supports  may  be  used  to  keep  the  containers  from  tipping  over.  The  tempera- 
ture should  be  raised  and  reduced  slowly  to  prevent  breaking  the  glass. 

0.  After  pasteurization  the  milk  is  ready  for  inoculation.  Inoculate  in  a 
quiet  place  where  the  wind  can  not  blow  dirt  and  bacteria  into  this  clean  seed 
bed.  With  dry  fingers  remove  the  cover  and  place  it  in  a  bacterlally  clean  spot, 
as  in  a  recently  scalded  dipper.  Pour  in  all  of  the  commercial  culture  or  2  to 
10  per  cent  from  the  previous  day's  culture.*  Be  sure  that  the  curd  from  the 
previous  day  is  well  broken.  After  Inoculation,  shake  the  freshly  inoculated 
sample  to  distribute  the  bacteria. 

7.  Incubate  at  about  00*  to  76"  F.  The  first  inoculation  from  the  commercial 
culture  should  be  incubated  at  about  70"  to  85**  F.  The  small  inoculations  re- 
quire higher  temperatures  than  the  large  inoculations.  By  exi)erience  an  oper- 
ator can  soon  learn  what  inoculation  and  temperature  to  use  to  ripen  his  starter 

1  Compiled  from  New  York  Cornell  Sta.  Clrc.  10. 

'Larger  receptacles  may  be  used.     Often  2-quart  bottles  or  jars  are  used. 

*  Bouska,  formerly  of  Iowa,  says :  **A  temperature  of  150*"  F.  kills  all  sporeless  bac- 
teria. Higher  temperatures  up  to  212"  F.  do  not  kill  the  spores,  but  they  are  so  weak- 
ened by  the  higher  heat  that  they  germinate  more  slowly  and  their  harmful  effect  is 
retarded.  This  fact  and  the  results  of  experience  indicate  a  temperature  of  about  185* 
F.  to  200"  F.  as  best.  The  heating  and  cooling  can  be  done  in  cans  immersed  in  water. 
Stirring  hastens  the  processes,  but  is  not  necessary  when  the  heating  surface  is  not  hotter 
than  about  200"  F.  Where  the  heating  is  done  by  steam,  stirring  is  necessary  to  prevent 
scorching." 

*  The  amount  of  ripened  starter  for  Inoculation  can  be  measured  accurately  in  a  vessel, 
as  a  sterilised  cup  or  spoon,  or  it  can  be  determined  rather  closely  by  the  eye.  Place  the 
thumb  above  the  milk  line  in  the  bottle  to  be  inoculated,  in  this  way  measuring  the  amount 
to  add,  and  raise  the  milk  line  to  that  mark  by  pouring  in  the  ripened  starter. 
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In  a  given  time.    Usually  a  6  per  cent  to  8  per  cent  Inocnlation  will  ripen  a 
starter  in  12  hours  at  about  65°  F.    The  temperature  must  be  fairly  constant* 

8.  The  starter  is  ripe  when  a  curd  forms.  This  curd  should  be  soft  and  like 
custard  in  appearance    It  should  not  be  hard  and  firm. 

9.  After  the  starter  is  ripe,  hold  it  at  60**  F.  or  a  few  degrees  lower  until  time 
to  use.  For  best  results  a  starter  should  not  be  held  longer  than  a  few  hours. 
However,  it  may  be  held  two  or  three  days  and  not  be  badly  overrlpened.  Do 
not  shake  the  starter  before  putting  it  in  storage. 

10.  Upon  examination  the  curd  should  be  smooth  and  compact,  without  gas 
pockets.  Gas  shows  the  presence  of  undesirable  bacteria.  A  hard,  lumpy  curd, 
whey,  and  high  acid  show  the  overripe  condition,  which  is  very  undesirable. 
After  the  condition  of  the  curd  is  noted,  shake  well  to  break  it  into  a  smooth, 
lumpless  condition.  Shake  with  a  rotary  motion,  being  careful  not  to  touch  the 
cap  for  fear  of  contamination.  Now  smell  and  taste  it,  but  never  from  the 
starter  container.  Always  pour  some  of  the  curd  into  a  spoon  or  cup,  and  then 
replace  the  cover  immediately.  After  smelling.  It  is  best  to  put  at  least  a  tea- 
spoonful  into  the  mouth.  Seek  for  a  desirable,  clean,  mild,  acid  flavor.  The 
first  propagation  is  likely  to  be  somewhat  disagreeable,  because  of  the  presence 
of  some  of  the  original  medium. 

In  a  creamery  or  a  large  dairy  it  is  necessary  to  carry  more  than  a  pint  or  a 
quart  of  starter.  Along  with  the  mother  starter  a  second  starter  of  10  to  50 
pounds  may  be  carried.  After  the  mother  starter  in  the  glass  container  is 
inoculated,  the  remainder  of  the  previous  day's  mother  starter  is  poured  Into 
the  second  starter,  and  the  cream  is  inoculated  from  the  second  starter.  In 
large  creameries  third  and  fourth  starters  are  carried.  Care  should  be  taken 
In  i)asteurization  not  to  cook  the  milk  in  these  large  amounta  In  the  mother 
starter  this  makes  little  difference. 

It  is  necessary  to  use  a  larger  inoculation  from  starter  to  cream  than  from 
starter  to  starter,  because  the  seed  bed  is  not  so  well  prepared.  The  inocula- 
tion of  the  cream  may  vary  from  8  per  cent  to  50  per  cent 

Usually  it  is  necessary  to  propagate  the  mother  starter  two  or  three  times 
before  the  fiavor  of  the  commercial  culture,  which  is  often  very  dittigreeable, 
will  disappear. 

A  starter  may  be  carried  two  to  four  weeks  before  it  goes  "  off."  Often  it 
is  carried  several  months,  and  often  less  than  two  weeks.  This  depends  almost 
altogether  on  the  carefulness  of  the  operator. 

On  the  farm  the  cream  might  be  handled  in  this  way :  Suppose  the  dairyman 
separates  each  half  day  10  pounds  of  cream  testing  about  35  per  cent  butter 
fat.  On  Monday  a  new  starter  of  about  two-thirds  of  a  quart  is  inoculated 
from  a  starter  that  has  been  held  from  Friday  or  Saturday.  The  remainder  of 
the  held-over  starter  is  put  in  the  10  pounds  of  cream.  The  cream  is  then  set  at 
about  65**  F.  It  may  have  to  be  set  in  a  cooler  place  before  evening.  In  the 
evening  10  pounds  more  cream  are  added  and  all  the  cream,  which  Is  now  in 
the  one  vessel,  is  set  at  about  60"  F.  On  Tuesday  morning  add  the  morning's 
cream  and  set  at  60"  to  65"  F.,  as  during  the  day  it  is  more  convenient  to 
watch  the  ripening  process  than  at  night.  In  the  evening  add  the  evening's 
cream  and  set  at  58"  to  00"  F.,  for  by  this  time  there  is  a  very  large  army  of 
bacteria  at  work.  On  Wednesday  morning-  chum  the  40  pounds  of  cream  and 
start  the  ripening  process  over  again  with  Wednesday's  cream. 

It  is  important  not  to  develop  too  much  acid.  The  amount  of  inoculation  and 
the  temperature  must  be  managed  to  gain  a  certain  end  under  certain  conditions. 

.  ^  An  incubator  should  be  insulated  as  is  a  refrigerator  or  a  .flrelcss  cooker. 
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THE  PLASTERED  SILO.* 

H.  E.  McNatt,  of  the  Missouri  station,  states  that  one  of  the  most 
successful  types  of  silos  is  that  generally  known  as  the  "  plastered  " 
or  Gurler  silo.    This  type  is  especially  adapted  to  regions  where 

lumber  is  compara- 
tively cheap.  The  ad- 
vantages of  this  silo 
are  that  (1)  it  can  be 
built  entirely  from  or- 
dinary lumber;  (2)  it 
requires  no  highly 
skilled  labor  for  its 
construction;  (3)  it 
preserves  the  silage  as 
well  as  any  type  of 
silo  in  use;  and  (i) 
it  is  strong  and  du- 
rable when  properly 
made. 

It  IB  bnnt  much  like  a 
frame  house,  except  thnt 
It  Ib  round  la  form,  with 
a  lintng  of  boards  run- 
ning lengthwise  nrouua 
It,  somewhat  like  the 
boops  of  n  barrel,  wblch 
give  It  strength  to  resist 
the  ImmcDse  pressure  of 
tbeBllngo.  (Fig.  1.)  Its 
CMnoit  plnstered  wall 
protects  the  wood  frame- 
work from  decay. 

It  is  not  advisable' 
to  have  the  silo  more 
than  IC  feet  in  diam- 
eter, "The  best  pro- 
Pro.  1.— A  plastered  silo  complete,  eiccpt  elding  and  roof.  pO^tlOnS  are  height 
about  twice  the  inside 
diameter."    The  silo  is  constructed  as  follows: 

A  short  stake  1b  driven  flnnly  Into  the  ground  nt  the  point  selected  for 
the  center  of  the  silo,  To  the  top  of  this  Is  Bocurcd.  with  a  single  iinll,  a  hori- 
Kontnl  piece  of  light.  stlfT  lumber,  bearing  npon  one  end  an  arm  sharpened  so  aa 
to  scratch  a  circle  on  the  ground  when  moved  around  the  center  |)OBt.     (Fig.  2.) 

1  CotnpUed  troin  Ulnourt  Eta.  CIre.  48. 
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"  ThiB  circle  marks  tlie  ontslde  limit  of  the  alio  foundation  and  care  should  be 
takea  to  get  the  measurementB  correct 

With  the  circle  aa  a  guide  a  pit  la  dug  to  a  depth  of  from  2  to  3  feeL    The 
^all  of  dirt  l8  cut  plumb  and  the  floor  leveled. 


Fro.  2. — ArrnngemeDt  for  marking  out  circle  (or  (oundatloa. 

The  foundation  is  reenforced  concrete.  Figure  3  shows  In  cross  section  the 
construction  of  one  of  the  frames,  which  hold  the  form  boards  In  place.  These 
frames,  which  are  made  of  1  by  4  plank,  should  be  placed  30  Inches  apart  around 
the  pit  to  hold  the  loslde  and  outside  form  boards  In  place.  These  twards  are 
balf-luch  lumber  of  4-lnch  width,  so  as  to  be  readily  bent  to  conform  to  the 


FiQ.  3. — Cross  section  of  tr{ime  holding  form  boards  In  place. 

'  wall  of  tbe  pit.  The  distance  between  the  inside  form  boards  and  the  pit  wall 
should  be  1  foot.  The  eoucrete  foundation  should  extend  about  1  foot  above 
ground  on  the  outside.  Figure  3  also  shows  how  the  upper  comers  of  the  con- 
crete wall  are  beveled  after  the  concrete  has  become  sufficiently  stiff  to  permit 
of  this  belug  done.    The  2  by  4  sill  with  a  large  ^Ike  for  an  anchor  is  also 
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Bbown  embedded  In  tbe  top  of  the  wall.  The  concrete  ahonld  be  made  from 
clean,  sharp  sand  and  enough  Portland  cement  to  Inenre  a  strong  mixture.  The 
proportions  will  run  abont  as  follows :  1  part  cement,  2)  parts  sand,  and  C  parts 
of  broken  atone.  Enough  water  la  added  daring  the  mixing,  which  must  be 
tboronghly  done,  to  tnake  a  mlxtnre  that  Is  thin  enough  to  settle  to  the  form 

with  light  tamping,  but 
not  BO  thin  as  to  carry  the 
cement  out  throug-b  the 
cracks  of  the  form  by  tbe 
water  leaking  out.  The 
foundation  la  reenforced 
with  a  piece  of  S-foot 
woven  wire  fenclfig  placed 
In  the  center  of  the  form 
before  filling  with  tbe  con- 
crete mixture. 

After  the  wall  has  set 
sufflciently  to  stand  alone, 
the  forms  may  be  removed 
and  the  floor  laid  to  a 
depth  of  4  Inches.  It  la 
advisoble  but  not  abso- 
lutely necessary  to  pack 
about  4  Inches  of  wst 
ctnders  In  the  bottom  of 
the  pit  before  laying  the 
floor.  Before  the  wall 
and  floor  have  hardened, 
to  1  should  be  put  on  with  a 


— Tlew  of  foandatloi 


Bbowlns  SIIL 


a  finishing  coat  of  sand  and  cement  mixed 
plasterer's  trowel. 

Figure  4  shows  a  view  of  the  top  of  the  foundation  woH  with  the  sill  In  place. 
The  sltl  Is  made  of  2  by  4  lumber  cut  Into  2-toot  lengths.  Each  piece  Is  put  In 
place  while  the  concrete  Is  soft  and  anchored  by  3  heavy  spike  nails  with  turned 
points,  or  thin  bolts  with  nuts  and  washers  on  their  ends.  This  anchoring  la 
necessary,  and  ties  the  woodwork  of  the  silo  firmly  to  the  concrete. 


wall,  sbowlng  Bill. 

ngnre  6  shows  a  vertical  section  of  the  foundation  wall  and  floor  as  it  ap- 
pears when  complete. 

Tbe  studs  are  made  of  2  lengths  of  2  by  4  lumber  spiked  together  at  the 
middle  and  are  erected  2  feet  apart.  If  the  diameter  and  height  of  the  silo  are 
more  than  about  16  feet  by  32  feet,  It  Is  advisable  to  either  use  2  by  6  lumber  or 
set  tbe  studding  only  18  Inches  apart    Two  pieces  of  2  by  4  lumber  spiked  to- 
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setiaer  to  make  a  4  by  4  is  used  as  a  center  pole  to  tie  tbe  studdincr  to  wlille  tfa«y 
are  beiii^  set  up.  Sach  seiiaTate  stud  is  to«mil«d  to  tbe  center  of  a  section  of 
tbe  Bill.  Only  tbe  low^  lialf  of  the  e^ddin^  Is  put  up  first,  tbe  second  piece 
beii^  ^Iked  on  after  tbe  k>wer  balf  of  the  silo  is  nearly  complete  and  needs  no 
bracing.  Tbe  studding  is  plumbed  with  a  carpenter's  leir^  and  tied  in  position 
tefflporarily  with  email  scraps  of  old  lumber. 

When  the  lower  half  of  the  studding  has  been  tied  in  position,  the  sheeting, 
which  is  one-half  tech  lumber  made  by  r^lng  1  by  4  or  1  by  6  lumber,  is 
nailed  horisontally  <m  tlie  inside  of  the  studding,  talking  care  to  breals  joints. 
The  sheeting  should  be  nailed  on  from  the  foundation  to  within  about  a  yard 
of  the  top  of  the  studding  and  thai  tbe  lath  put  on. 

Although  somewhat  expensive,  the  sheet  steel  or  expanded  steel  lathing  found 
on  the  ntarket  is  the  best  for  the  purpose.  But  'ordinarily  the  same  material 
as  the  sheeting  ripped  into  inch  and  one-half  widths  and  beveled  on  tbe 

edges  is  used.  These  are 
nailed  on  top  of  the  sheet- 
ing, so  as  to  break  joints^ 
covering  cracks  whenever 
possible  and  leaving  a 
suitable  space  for  clinch- 
ing the  mortar. 

When  the  sheeting  and 
lath  have  been  put  on  to 
within  about  a  yard  of 
the  ti^  of  the  first  length 
of  studding,  a  temporary 
platform  or  trestle  may 
be  laid  to  enable  the 
workmeoi  to  erect  the  sec- 
ond half  in  the  same 
manner  as  the  first  was 
put  up.  It  is  well  to 
leave  the  colter  pole  rest- 
ing on  tbe  concrete  fioor 
and  extend  it  by  adding 
another  piece. 

The  second  half  of  the 
studding  should  be  spiked 
to  the  first  with  a  lap  of  about  2  feet  After  plumbing  and  tying  in  place,  the 
sheeting  and  lath  are  put  on,  and  finally,  after  removing  the  temporary  plat- 
form, the  middle  is  completed  by  putting  on  the  sheeting  and  lath.  Care  must 
be  taken  that  no  wide  cracks  are  left 

The  wall  of  the  silo  is  plastered  to  a  depth  of  about  1  inch — L  a,  about  one- 
half  inch  over  the  lath — ^wlth  a  rich,  well-mixed  mortar  or  concrete,  made  from 
3  parts  of  sharp,  clean,  coarse  sand  or  finely  crushed  stone  and  1  part  of  good 
Portland  cement  This  mortar  should  be  about  as  thick  as  that  ordinarily 
used  In  plastering  a  house. 

Figure  G  shows  In  diagram  a  cross  section  of  the  silo  as  It  has  been  described 
thus  far.  Three  inside  layers  are  seen.  The  innermost  is  the  plastering,  the 
next  Is  the  l«th,  and  the  one  lying  against  the  inside  edges  of  the  studding  Is  the 
slieetlng. 

Figure  7  shows  a  small  part  of  the  same  cross  section  more  in  detail. 
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studding  and  three  Inner  layers. 
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rtgnre  8  shows  a  lon^tndtnnl  section  taken  down  tbe  Efde  of  one  of  tbe  studs, 
showing  the  cement  plaeter,  tbe  latfa,  end  tbe  tlnliig. 

Fonr  doors  are  sufflclent  for  a  30-foot  silo,  and  Ave  are  enough  ftor  a  36-foot 
silo.  Ordinarily  tlie  bottom  of  the  first  door  will  come  Bt>oat  2i  feet  ebore  tlie 
Bill.     Tbe  doors  are  21  feet  blgh,  and  4  ftet  are  allowed  between  dootv. 

When  tbe  studding  Is  being  spliced  for  the  erection  of  the  upper  half  or  tbe 
silo,  cai«  must  be  taken  that  the  studding  between  which  the  doors  are  to  come 


Fig,  7. — BiilargemeDt  of  drtall  of  figure  8. 


^ 


are  not  lapped,  but  are  put  end  to  end  and  tied  together  with  a  6-foot  piece  of 
2  by  4  epllted  to  eacb  at  the  Junction.    This  allows  a  door  Jamb  which  Is  simply 
another  2  by  4  set  back  from  tbe  Inside  edge  of  tbe  stud  an  Inch  and  a  bnlf 
and  either  well  spiked  or  bolted  In  place.     Figure  9  shows  this  region,  Includ- 
ius  the  door  ia  piece,  in  cross  section.    Tbe  upper  and  lower  Jambs  of  tbe  door 
are  made  from  short  lengths  of  2  by  4  spiked  across  at  tbe  proper  places. 
Tbe  doors  themseli-ea  are  made  ttom  Ooorli^  boards  nailed  and  screwed  to- 
gethN  at  right  angles,  with  a  sheet  or  two  of  tar  papw  be- 
tween.   This  coOHtractlou  Is  Illustrated  In  figure  0. 

In  fitting  tbe  doors  before  fliUng  tbe  silo,  a  layer  of  tflr 
paper  or  beavj  building  paper  should  be  put  between  tbe 
Jambs  and  tbe  doors.  Tbe  doors  are  held  in  place  by  heavy 
bolts,  fitted  with  large  nuts  and  washers,  passing  through 
them  and  through  pieces  of  2  by  6's  Inld  across  the  opening 
on  tbe  outside  of  the  alio.  Two  crosspleces  are  needed ;  one 
near  tbe  bottom,  tbe  oth«  near  the  top  of  the  door. 

When  this  point  In  the  construction  of  tbe  silo  Is  reachod, 
although  not  completed.  It  may  be  filled  If  It  Is  necessary  to 
do  so.  Figure  1  on  page  19  shows  such  a  silo  which  baa 
been  filled  and  emptied  once.  Its  general  appearance, 
strength,  and  resistance  to  weathering,  may  be  Improveil, 
however,  by  putting  on  a  roof  and  some  weatberboardlng  or 

section  down  Altbougb  somewhat  expensive,  galvanized  sheet  metal 
the* studs.'"'*  *"'  makes  a  good  siding.  Probably  the  most  practical  iilan, 
however,  is  to  put  on  some  hoops  and  nail  ordinary  boxing 
lumber  to  tbem.  Tbe  boops  are  made  of  three  thicknesses  of  tbe  sheeting 
lumber  put  around  the  outside  of  the  silo  every  4  feet,  being  careful  not  to  cross 
doors.  One  thickness  Is  put  on  at  a  time.  Tbe  Joints  must  break  to  Insure 
strength.  Tbe  boxing  lumber  Is  put  on  vertically  and  nailed  to  tbe  hoops.  Tbe 
cracks  are  covered  with  ordinary  weather  strip. 

A  plate  similar  to  tbe  lower  sU!  Is  put  around  the  top  of  the  sUo  on  top  of 
tbe  studding.    The  roof  la  usually  made  In  the  same  manner  as  the  roof  of  a 
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liouse,  except  the  rafters  are  put  up  in  conical  form,  and  no  joists  are  put  in. 
The  roof  boards  are  put  on  In  short  lengths,  and  shingles  or  some  other  good 
roofing  material  put  on  top.    A  properly  made  door  must  be  left  in  the  roof 
through  which  to  fill  the  silo. 
When  the  silo  Is  covered  on  the  outside  In  any  way  other  than  with  hoops 

and  vertical  boxing,  it  Is  neces- 
sary to  bore  a  large  auger  hole 
between  each  stud  on  the  out- 
side at  the  bottom  and  on  the 
inside  at  the  top  so  as  to  allow 
the  air  to  circulate  through  the 
wall  and  keep  down  decay  of 
the  woodwork.  All  holes  should 
be  covered  with  fine-mesh  woven 
wire  to  keep  rats  and  mice 
out 

When  hoops  and  vertical 
boxing  are  used,  a  few  large 
sawed  holes  about  4  by  6  inches 
in  size  at  the  bottom  and  top 
will  serve,  since  the  air  can 
readily  pass  between  the  box- 
ing and  the  studding. 
It  is  necessary  to  anchor  the  silo  firmly  with  three  or  four  strong  guy  wires  or 
cables  of  short  length.  These  are  very  valuable  in  case  of  windstorms.  They 
are  attached  to  sleepers  buried  several  feet  In  the  ground  about  4  or  5  feet  out 
from  the  base  of  the  silo,  and  run  to  a  point  on  the  studding  about  halfway  to 
the  top  of  the  silo,  where  they  are  firmly  secured. 


Fig.  9. — Detail  of  door  and  jamb. 


[A  list  giving  the  titles  of  all  Farmers*  Bulletins  available  for  distribution 
will  be  sent  free  upon  application  to  a  Member  of  Congress  or  the  Secretary  of 
Agriculture.] 
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LETTER  OF  TRANSMITTAL. 


U.  S.   Departbient  of  Agriculture, 

Bureau   op   Biological   Survey, 

Washington,  D.  C,  July  29,  1911, 

Sir:  I  have  the  honor  to  transmit  herewith,  for  publication  in  the  series  of  Farmers' 
Bulletins,  a  summary  of  the  game  laws  for  1911  relating  to  seascms,  shipment,  sale, 
limits,  and  licenses,  prepared  by  Henry  Oldys,  C.  E.  Brewster,  and  Frank  L.  Eam- 
shaw,  of  the  Biological  Survey.  This  bulletin  is  similar  in  scope  to  those  issued  an- 
nually since  1902  and  includes  changes  in  the  laws  made  during  the  present  year. 
In  the  section  relating  to  the  l^islation  of  the  year  a  brief  but  comprehensive  review 
is  given  of  the  new  laws,  a  feature  believed  to  be  of  special  value  to  those  interested 
in  game  protection. 

Respectfully,  Henry  W.  Henshaw, 

Chief,  Biological  Surrey. 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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nrTEODTJcnoif. 

SCOPE  OF  THB  BUUJBTIN. 

Tlie  present  bulletin,  containing  the  twelfth  annual  summaiy  of 
the  game  laws  of  the  United  States  and  Canada,  has  been  prepared  on 
the  same  general  plan  as  those  issued  each  year  since  1902.  It  differs 
from  other  publications  on  the  game  laws  in  several  important  points: 
(1)  Inclusion  of  a  brief  but  comprehensive  review  of  the  measures 
enacted,  (2)  arrangement  of  provisions  by  subjects  instead  of  by 
States,  and  (3)  adoption  of  a  uniform  statement  and  order  of  the  vari- 
ous details  to  facilitate  ready  comparison  of  similar  provisions  in 
different  States.  Its  chief  objects  are  to  present  in  convenient  form 
the  restrictions  on  hunting  which  affect  the  enforcement  of  the 
Federal  statute  regulating  interstate  commerce  in  game,  and  to 
show  the  trend  and  general  condition  of  legislation  from  year  to 
year.  Provisions  relating  to  seasons,  shipment,  sale,  limits,  and 
licenses  are  included,  but  those  relating  to  methods  of  capture,  game 
refuges,  enforcement  of  laws,  disposition  of  fines  and  fees,  and  matters 
of  special  or  local  application  are  omitted.  These  can  be  found  only 
by  reference  to  the  laws  themselves  or  to  the  pamphlet  editions  of 
the  game  laws,  obtainable  in  most  States  from  the  proper  officials.^ 

With  the  rapidly  growing  complexity  of  regulations — ^Federal,  State, 
and  local — in  50  States  and  Territories,  and  the  constantly  increasing 
number  of  persons  who  hunt,  the  demand  for  information  concerning 
game  laws  is  spreading.  The  problem  of  how  to  keep  the  public 
informed  of  the  nimaerous  yearly  changes  taxes  the  ingenuity  of 
officials,  and  can  be  solved  only  by  the  fullest  cooperation  on  the  part 
of  the  press,  private  associations,  and  individuals. 

LEGISLATION  IN    1911. 

The  game  legislation  of  1911,  while  it  exceeded  in  volume  that  of 
any  previoi;^  year,  was  rather  directed  to  changes  in  the  warden 
service,  eontrol  of  the  liceiise  funds,  and  curtailment  of  the  bag  limits 
than  to  modifying  seasons.  R^ular  sessions  were  held  in  all  the 
States  but  reven,  and  laws  affecting  the  protection  of  game  were  passed 

t  A  directory  of  these  orTcecs  with  their  adtkesses  Is  published  as  Circular  No.  83,  Biolofical  Survey, 
IT.  S.  Department  of  Agriculture,  1911. 
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in  all  except  Nevada.^  In  Canada  game  laws  were  passed  by  Mani- 
toba, New  Brunswick,  Newfoundland,  Ontario,  and  Quebec;  several 
orders  in  council  were  issued  by  British  Columbia  and  Ontario,  and 
one  regulation  by  the  surveyor  general  in  New  Brunswick.  The 
total  number  of  new  laws  was  about  260. 

Notable  modifications  were  made  in  enforcement  provisions. 
Five  States — Delaware,  New  York,  North  Dakota,  Oregon,  and 
Wyoming — reorganized  their  warden  systems,  while  nine  otheiis 
increased  the  warden  force  or  otherwise  strengthened  it.  Impor- 
tant, also,  was  the  action  of  California  under  the  constitutional 
amendment  adopted  in  1902  in  dividing  the  State  into  six  fish  and 
game  districts  and  providing  separate  seasons  for  each.  A  decided 
step  forward  was  made  in  the  creation  of  State  game  preserves. 
Manitoba  established  four,  Montana  three,  North  Dakota  two,  and 
Idaho,  Washington,  and  Newfoundland  one  each,  while  Massachu- 
setts, Oregon,  and  Pennsylvania  arranged  for  the  creation  of  future 
preserves  without  necessity  for  further  legislative  action. 

The  difficulties  arising  from  unregulated  control  of  the  large  funds 
derived  from  sale  of  licenses  were  reflected  in  the  action  of  several 
States  in  diverting  the  whole  or  part  of  such  funds  to  the  State  reve- 
nue fund  and  making  appropriations  for  game  protection.  In  Illi- 
nois ^  and  Wisconsin  the  whole  fund  was  thus  diverted;  in  ]Missouri 
$30,000  was  transferred  to  the  general  fund,  and  in  Wyoming  cer- 
tain expenses  of  game  protection  were  made  chargeable  directly  to 
the  general  fund. 

Measures  looking  to  the  increase  of  game  by  propagation  or  pur- 
chase were  adopted  by  Massachusetts,  New  Jersey,  Indiana  and 
Wyoming,  and  the  wisdom  of  permitting  the  possession  and  disposal 
of  game  reared  in  private  preserves  under  suitable  regulations  was 
recognized  by  legislation  in  California,  Maine,  Massachusetts,  Michi- 
gan, Missouri,  New  Jersey,  and  Wisconsin.  In  this  connection  it  is  of 
interest  to  note  that  North  Carolina,  one  of  the  few  remaining  States 
allowing  the  export  of  live  quail  for  restocking  purposes,  passed  a 
law  cutting  oflF  this  privilege.  The  marketing  of  dead  game  was 
still  further  restricted  through  the  adoption  by  New  York  of  a 
measure  closing  its  markets  to  all  but  a  few  foreign  species  and  game 
raised  in  captivity,  the  most  important  step  taken  in  this  direction 
since  Missouri  by  similar  laws  passed  in  1905  and  1909  closed  the 
markets  of  St.  Louis  and  Kansas  City. 

Among  the  items  of  less  general  interest  were  the  passage  of  doe 
laws  in  Vermont  and  Washington,  the  renewal  of  protection  of 
antelope  in  Arizona  by  a  Federal  act,  the  absolute  protection  given 

1  TtM  laws  of  Arkansas,  Georgia,  Pennsylvania,  Alberta,  and  Prlnco  Edward  Island  have  not  been 
examined. 

s  The  attorney  general  of  Illinois  rendered  an  opinion  that  the  law  establishing  a  game  fund  was  iincon* 
ttltutional. 
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«J1  l>ig  game  except  deer  in  South  Dakota,  provision  for  the  codifica- 
tion of  the  New  York  gcone  law  in  January,  1912  (by  a  provision  in 
the  conservation  act),  the  cutting  off  of  sale  of  quail  and  robins  in 
Tennessee,  and  the  opening  of  a  prairie  chicken  season  in  Illinois  for 
the  first  time  since  1903. 

Among  the  novel  features  of  the  yearns  legislation  were  prohibition 
of  the  use  of  dogs  wearing  bells  or  other  noise-producing  devices  in 
wild-fowl  shooting  in  Delaware,  of  automobiles  in  duck  hunting  in 
North  Dakota,  and  of  guinea  pigs  in  hunting  rabbits  in  Michigan; 
the-estabUshment  by  Michigan  of  a  25-day  deer  license  with  a  45-day 
season;  the  disbarment  of  claims  for  damage  to  crops  by  deer  by 
owner  of  lands  posted  against  deer  hunting  in  Vermont;  the.  pro- 
vision by  Missouri  that  the  appropriations  for  gcune  protection  should 
not  be  disbursed  by  the  present  State  game  commissioner  (a  legis- 
lative act  promptly  declared  unconstitutional  by  the  supreme  court 
of  the  State);  and  a  measure  by  Maine  authorizing  the  export  of 
game  for  advertising  purposes. 

There  was  little  retrograde  l^islation;  the  abolition  of  the  resident 
license  in  West  Virginia,  of  the  aUen  license  in  Vermont,  and  of  all 
hunting  licenses,  and  with  them  all  means  of  supporting  the  warden 
service,  in  Delaware,  partial  opening  up  of  spring  shooting  of  shore 
birds  in  California,  removal  of  absolute  protection  from  deer  in 
several  counties  of  Michigan  (probably  unintentional),  and  repeal  of 
the  doe  law  in  South  Carolina  were  the  most  important  acts  opposed 
to  the  interests  of  the  preservation  of  game.  In  this  connection 
mention  might  also  be  made  of  the  action  of  New  Hampshire  in 
prohibiting  all  scientific  collecting  of  birds  in  the  State. 

Open  seasons. — Many  important  modifications  in  seasons  were 
made,  the  general  tendency  being  toward  further  restriction. 
Absolute  protection  was  given  to  elk  and  sheep  in  South  Dakota; 
to  elk  in  British  Columbia;  to  deer  and  elk  in  seven  counties  in  Idaho, 
and  all  big  game  in  four  other  counties  of  the  State;  to  deer  in  five 
counties  of  Oklahoma;  and  to  sheep  in  several  districts  of  British 
Columbia.  The  deer  season  was  shortened  from  11  days  to  6  in 
Colorado  and  from  109  to  62  in  California,  but  was  lengthened  in 
Michigan,  South  Carohna,  Vermont,  and  Wyoming — in  the  latter 
State  the  season  for  elk  and  sheep  was  also  extended.  Vermont 
made  provision  for  the  reopening  of  the  deer  season  in  case  the 
governor  should  exercise  his  authority  to  suspend  it  during  drought. 
Many  changes  were  made  in  the  seasons  for  small  game.  Cotton- 
tail and  bush  rabbits  were  put  on  the  game  list  and  provided  with 
a  season  in  California.  Wood  ducks  were  added  to  the  list  by  Dela- 
ware and  South  Carolina.  Delaware  also  placed  woodcock  on  the 
gcone  list;  Kansas,  fox  squirrels  and  snipe;  Maine,  eider  ducks;  Ne. 
braska,  killdeers  and  doves;  and  New  Jersey,  Hungarian  partridgea- 
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Absolute  protection  was  given  to  gray  and  black  squirrels  by  Kfmsas, 
wild  l^irkeys  by  Massachusetts,  wood  ducks  by  Maine  and  V^mont, 
sheldrakes  (on  fresh  water)  by  New  Hampshire,  upluid  plover  by 
New  Jersey,  doves  and  swans  by  Nort^  Dakota,  and  Chinese  pheas- 
ants by  Oregon.  Spring  shooting  was  abolished  by  Maine  in  the  case 
of  shore  birds;  by  Michigan  as  to  snipe,  geese,  and  brant;  and  by 
Oregon  as  to  geese  and  swans  in  nine  counties.  Rhode  Island 
shortened  its  shore-bird  seadon  to  open  October  15  instead  of  July 
15.  Michigan  made  its  s^isoi^  for  ruffed  grouse  and  spruce  hens 
uniform  throughout  the  State;  and  New  Jersey  established  unifomi 
seasons  for  all  upland  game  except  woodcock.  On  die  other  huid, 
Michigan  opened  a  season  for  quail,  luid  Newfoundland  abolished  its 
closed  season  for  shooting  rabbits,  leaving  only  a  trapping  season. 
Cok)rado,  while  lengtiiening  the  season  for  certain  species  of  grouse 
from  3  weeks  to  8,  shortened  the  ^ore-bird  and  waterfowl  season  from 
7  montlis  to  5. 

Export  and  sale. — Several  important  additions  w^*e  made  to 
r^trictions  on  export  and  sale  now  in  force.  California  established 
a  deal^'^s  license,  and  provided  for  r^istration  of  all  purchases  of 
game.  Connecticut  prohibited  sale  of  Hungarian  partridges,  and 
made  it  an  offense  to  buy  as  well  as  to  sell  c^lain  game.  Delaware 
abolished  its  sale  Ucense  and  prohibited  all  sale  of  game,  with 
certain  limited  exceptions.  Maine  authorized  the  side  under  permit 
of  game  from  private  preserves,  and  the  export  under  permit  of  game 
for  scientific,  propagating,  or  advertising  purposes.  Michigan  pro- 
vided that  game  in  captivity  may  be  sold  aUve  in  the  State  and  dis- 
posed of,  under  $1  permit,  outside  of  the  State.  New  York  prohibited 
sale  of  all  game,  except  a  few  imported  species,  and  except  deer,  pheas- 
ants, mallards,  and  black  ducks  bred  in  captivity,  and  established  an 
elaborate  tagging  system,  Tennessee  prohibited  tlie  sale  of  quail 
and  sale  or  shipment  of  robins.  Rhode  Island  prohibited  sale  or 
shipment  of  shore  birds.  North  Carolina  revoked  the  authority  given 
the  Audubon  Society  to  issue  permits  for  the  export  of  quail.  North 
Dakota  prohibited  sale  of  doves,  snipe,  and  waterfowl.  Michigan 
authorized  the  export  of  one  day's  bag  limit  und^r  a  nonresident 
hunting  license.  And  Minnesota  authorized  the  export  under  pennit 
of  deer  or  moose  hides  for  tanning. 

Bag  limits. — A  decided  advance  was  made  in  limiting  the  bag 
of  game.  The  deer  limit  was  reduced  from  2  to  1  in  Minnesota  and 
seven  counties  in  New  Hampshire.  California  established  daily  limits 
on  rabbits,  grouse,  and  sage  hens,  and  a  weekly  limit  on  ducks  and 
brant.  Delaware  established  a  Umit  on  all  game  animals  and  birds 
except  plover,  snipe,  and  reedbirds.  Idaho  fixed  a  Umit  on  the  num- 
ber of  birds  of  all  kinds  allowed  to  be  held  in  possession  at  one  time. 
Kansas  established  a  limit  on  snipe;  Massachusetts  on  black  ducks; 
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New  Jersey  on  upland  birds  and  waterfowl;  Vermont  on  rabbits; 
and  New  Brunswick  on  partridges,  woodcock,  and  ducks.  Wis- 
consin limited  the  amount  of  the  mixed  bag  a  resident*might  have 
in  possession  at  one  time  to  20  game  birds.  Bag  limits  were  reduced 
by  California  on  mountain  quail;  by  Kansas  on  prairie  chickens, 
quail,  plover,  and  waterfowl;  by  Maine  on  ruffed  grouse  and  wood- 
cock; and  by  Minnesota  and  Wisconsin  on  grouse,  prairie  chick^ 
woodco<^,  partridges,  shore  birds,  and  waterfowl.  On  the  other 
hand,  the  limit  on  snipe  and  plover  was  increased  in  Idaho,  and  a 
limit  on  grouse  was  abolished  by  Kansas. 

LiceBses. — ^Thirteen  States  and  one  Province  of  Canada  modified 
existing  license  legislation.  California  established  a  dealer's  license, 
lifinnesota  a  separate  resident  big  game  license.  New  Hampshire 
guide  licenses.  South  Dakota  a  big  game  resident  license,  Washington 
an  alien  gun  license,  Wyoming  a  bear  Hcense,  and  New  Brunswick  a 
sinkbox  lic^ise.  West  Virginia,  on  the  other  hand,  abolished  its 
resident  license,  Vermont  its  alien  license,  and  Delaware  through 
failure  ot  legislation,  all  hunting  licenses.  Reductions  in  fees  were 
made  in  the  importer's  license  in  Colorado,  the  nonresident  license  of 
Vermont,  and  the  resident  special  license  of  Wyoming.  More  liberal 
provisions  were  adopted  by  Idaho,  which  exempted  veterans  of  the 
Civil  War  from  license  requirements;  Michigan,  which  passed  a  law 
permitting  a  nonresident  to  take  a  day's  Umit  of  small  game  home; 
Nebraska,  which  allowed  boys  under  18  to  hunt  without  license  if 
accompanied  by  parent  or  guardian;  New  Hampshire,  which  placed 
nonresident  landowners  on  the  footing  of  residents;  Oklahoma,  which 
repealed  its  law  prohibiting  nonilesidents  from  hunting  deer,  turkeys, 
and  prairie  chickens;  and  Wyoming,  which  passed  laws  allowing  a 
nonresident  paying  $100  taxes  annually  on  property  in  the  State  to 
take  out  a  resident  license  and  permitting  the  killing  of  2  elk  under 
the  $50-nonresident  license  instead  of  requiring  another  $50-license 
for  the  second  dk.  Increased  restrictions  were  adopted  by  Minnesota 
and  Nebraska,  which  passed  laws  requiring  residents  to  secure  Hcenses 
to  hunt  in  their  own  counties  formerly  excepted,  and  Massachusetts, 
New  Hamp^iire,  and  Rhode  Island,  which  placed  age  limits  below 
which  applicants  can  not  secure  licenses  or  must  have  the  consent  of 
parents  or  guardians.  Minnesota  adopted  Michigan's  plan  of  not 
permittii^  licenses  to  be  issued  until  within  3  days  of  the  opening  of 
the  season,  and  Michigan  adopted  the  unique  expedient  of  lengthening 
its  deer  season  from  3  weeks  to  45  days  but  limiting  the  life  of  each 
hunting  license  to  25  days. 

Warden  service. — ^As  a  result  of  the  year's  l^islation  the  warden 
service  of  the  country  as  a  whole  has  been  materially  strengthened. 
More  or  less  complete  reoiganizations  have  occurred  in  Delaware, 
Idaho,  Indiana,  Montana,  New  York,  North  Dakota,  Oregon,  Vermont^ 
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and  Wyoming.  In  Delaware  the  method  of  placing  enforcement  in 
the  hands  of  a  private  organization  was  tibandoned  and  a  board  of  fish 
and  game  commissioners  provided  for.  In  New  York  the  work  of 
game  protection  is  now  under  the  jurisdiction  of  the  new  conservation 
commission.  Each  of  the  three  commissioners  is  appointed  for  six 
years  at  a  salary  of  $10,000  per  anniun.  In  Oregon  the  fish  and  game 
departments  were  united,  while  the  forestry  department  was  sepa- 
rated from  that  of  game.  Increases  of  force  or  effectiveness  without 
reorganization  occurred  in  Iowa,  Kansas,  New  Jersey,  Oklahoma, 
Washington,  and  Wisconsin.  On  the  other  hand,  the  work  in  Dela- 
ware, Illinois  and  Missouri  was  seriously  crippled  by  delay  or  reduction 
in  the  appropriations. 

Preserves  and  propagation. — Nothing  indicates  the  growing  scar- 
city of  game  more  strongly  than  the  rapid  growth  in  popularity  of  the 
game  preserve  or  refuge.  New  State  game  preserves  were  estab- 
hshed  by  Montana  (three),  North  Dakota  (two),  Idaho,  Washington, 
Manitoba  (four),  and  Newfoundland,  while  Massachusetts  and  Or^on 
provided  for  the  establishment  of  bird  and  game  refuges  by  proclama- 
tion of  the  conmiissioners  on  fisheries  and  game  and  the  governor, 
respectively.  The  propagation  of  game  in  State  and  private  preserves 
is  receiving  even  more  attention.  Massachusetts  appropriated 
$10,000  for  the  estabhshraent  of  a  game  propagating  station,  New 
Jersey  $40,000  for  a  State  game  farm,  and  Wyoming  placed  $10,000 
at  the  disposal  of  the  State  game  commission  for  the  exchange  of 
game.  California  provided  for  the  propagation  and  sale  of  pheasants 
raised  in  captivity;  Maine  made  an  exception  to  its  nonsale  law  as 
regards  game  raised  in  private  preserves;  Massachusetts  made  a  spe- 
cial provision  for  propagation  of  Hungarian  partridges  in  private  pre- 
serves; Michigan  modified  its  laws  so  as  to  permit  game  raised  in 
captivity  to  be  killed  for  home  consumption,  sold  aUve  in  the  State, 
and  disposed  of  under  permit  without  the  State;  Missouri  provided 
for  the  regulation  by  the  State  game  commissioner  of  sale  and  ship- 
ment of  deer  and  elk  raised  in  captivity;  and  New  Jersey  and  Wiscon- 
sin provided  for  the  issuance  of  permits  authorizing  the  propagation 
of  game  and  birds  by  private  parties.  Akin  to  these  measures  is  one 
by  Indiana  directing  that  one-fourth  of  the  State  game  and  fish  fund 
be  used  in  the  distribution  of  quail  and  other  game.  Montana  enacted 
a  measure  ceding  jurisdiction  of  the  Glacier  National  Paric  to  the 
United  States  and  adopted  a  memorial  petitioning  Congress  to  create 
a  game  preserve  out  of  the  Snowy  Mountain  National  Forest.  A  novel 
measure  was  that  of  Vermont  authorizing  the  game  commissioner  to 
seU  rescued  deer  for  propagation  or  park  purposes  and  to  appraise 
deer  inhabiting  forest  land  inclosed  for  private  parks  and  sell  the  same 
to  the  owners  of  such  parks. 
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Kiscellaneons  provisions. — Among  the  miscellaneous  provisions 
adopted  during  the  year  several  are  of  sufficient  importance  or  inter- 
est to  justify  special  mention.  Iowa  and  Kansas  adopted  measures 
declaring  the  ownership  of  game  to  be  in  the  State.  Michigan 
repealed  its  law  prescribing  a  penalty  for  the  careless  shooting  of 
human  beings,  while  New  Hampshire  adopted  a  measure  of  tliis  kind. 
Massachusetts  prohibited  trapping  with  scented  bait  and  authorized 
arrest  without  warrant  for  the  willful  destruction  of  stone  walls  or 
fences  in  rabbit  hunting.  Michigan  and  Vermont  adopted  laws  pro- 
hibiting the  use  of  ferrets  in  rabbit  hunting,  Michigan's  act  also  pro- 
scribing the  use  of  guinea  pigs  for  that  purpose.  South  Carolina 
limited  the  baiting  of  fields  for  doves  to 'a  specified  period.  Texas 
abolished  imprisonment  as  an  alternative  penalty  for  violation  of  the 
game  laws.  Utah  provided  for  a  State  conservation  commission  to 
cooperate  with  Federal  and  State  departments  and  officials.  Ver- 
mont created  the  position  of  State  ornithologist.  Wyoming  appro- 
priated $5,000  to  enable  the  governor  and  State  game  warden  to 
deal  with  the  question  of  preserving  elk  from  starvation  in  winter. 
New  Jersey  prohibited  the  use  of  the  silencer;  and  British  Columbia, 
by  order  in  council,  prohibited  the  use  of  the  automatic  gun. 

Vongame  birds. — Few  measures  affecting  nongame  birds  were 
passed  during  the  year,  but  those  enacted  were  all  in  the  line  of  more 
rigid  restriction.  Kansas  greatly  strengthened  its  nongame  bird  law. 
Maine  placed  coots,  kingfishers,  blue  herons,  and  loons  on  the  pro- 
tected Ust,  and  New  Hampshire  sea  gulls  and  sheldrakes  found  on  fresh 
water.  New  Hampshire  also  revoked  the  authority  of  the  conmiis- 
sioners  to  permit  scientific  collecting,  and  New  Jersey  passed  a  plu- 
mage law  identical  with  the  drastic  measure  known  as  the  **Shea 
law,"  adopted  by  New  York  in  1910.  Porto  Rico  passed  two  acts  of 
interest  in  this  connection,  one  providing  for  the  exclusion  of  flying 
foxes  and  injurious  birds,  insects,  etc.;  the  other  providing  for  the 
protection  and  introduction  of  birds  beneficial  to  agriculture. 

The  following  summary  shows  the  principal  legislation  of  the  year 
in  detail: 

NEW  LAWS  PASSED  m  1911. 

Federal  laws. — Four  acts — creating  the  Appalachian  Park  (Pub.  No.  435);  protect- 
ing antelope  in  Arizona  until  March  1,  1913  (Pub.  No.  379);  correcting  a  defect  in 
the  Alaska  game  law  of  1908  so  as  to  make  the  seasons  for  game  birds  uniform  through- 
out the  territory  (Pub.  No.  520);  and  appropriating  |20,000  for  feeding,  protecting; 
and  removing  dk  in  Jackson  Hole,  Wyoming  (Pub.  No.  478). 

Arkansas. — Laws  not  received. 

Alabama. — One  act:  Changing  squirrel  season  (ch.  496). 

California. — ^Eight  acts:  Prohibiting  use  of  any  animal  as  a  blind  (ch.  13);  exempt- 
ing Mendocino  County  from  law  protecting  squirrels  (ch.  119) ;  authorizing  propagation 
and  sale  of  pheasants  (ch*.  156);  dividing  the  State  into  six  districts  (ch.  241);  modify- 
ing seasons  for  game  birds,  placing  cottontail  rabbits  on  the  game  list,  reducing  bag 
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limits,  fi^ortening  deer  season,  permitting  use  of  one  dog  in  hunting  de^,  and  prohib- 
iting night  shooting  of  game  animals  (ch.  404);  licensing  dealers  in  game  (ch.  451);  and 
requiring  them  to  register  purchases  (ch.  452).  Assembly  resolution  providing  for 
investigation  of  fish  and  game  commission  (no. — ). 

Colorado. — ^Three  acts:  Changing  seasons  for  deer  and  certain  game  birds  (ch.  — ); 
extending  commissioner's  term  to  four  years  (ch.  — );  and  reducing  importers*  license 
to  $25  (ch.  — ). 

CGBneotiGiit. — ^Five  acts:  Extending  and  enlarging  nonsale  law  (ch.  7);  extending 
close  term  for  deer  (ch.  14)*  and  Hungarian  partridge  (ch.  18);  providing  for  publica- 
tion of  game  laws  (ch.  64),  changing  the  open  seasons  on  upland  game  (ch. — ). 

Delaware. — Five  acts:  Establishing  a  board  of  game  and  fish  commissioners  in 
place  of  die  Delaware  Game  Protective  Association  (ch.  162);  directing  transfer  <^  all 
funds  and  property  of  said  association  to  said  board  (ch.  163);  restricting  nonresident 
licensee  [companion  bill  prescribing  a  nonresident  license  was  vetoed],  providing  for 
arrest  of  corporations,  and  otherwise  modifying  existing  laws  (ch.  464);  strengthen- 
ing the  nongame-bird  law,  changing  seasons  for  game,  permitting  landowners  to  kill 
game  in  protection  of  premises,  authorizing  sale  of  certain  noxious  species  of  birds, 
prohibiting  use  of  various  devices  in  taking  game,  protecting  dens  and  lairs  of 
game  animals,  prohibiting  hunting  with  dogs  wearing  bells  or  other  noise-producing 
devices,  establishing  bag  limits,  strengthening  nonsale  law,  and  providing  a  general 
penalty  (ch. — );  and  amending  squirrel  season  (ch.  167). 

District  of  Columbia. — No  legislation. 

Florida. — Eight  local  acts:  Establishing  licenses  in  De  Soto  and  Lee  Counties  and 
bag  limits  in  Brevard,  De  Soto,  Lee,  Marion,  and  Volusia  Counties;  fixing  seasons  in 
Brevard,  De  Soto,  Escambia,  Lee,  Marion,  Nassau,  St.  John,  Santa  Rosa,  and  Volusia; 
prohibiting  shooting  of  upland  game  for  5  years  in  Lafayette  and  Taylor  Counties; 
regulating  sale  of  game  in  Brevard,  Marion,  and  Volusia  Counties;  and  adding  a  few 
minor  restrictions  in  Brevard,  Lee,  Marion,  and  Volusia  Counties  (chs.  6252,  6262, 
6280,  6290,  6291,  6300,  6305,  6310). 

C^rgia. — Laws  not  received. 

Idaho. — Three  acts:  Reorganizing  warden  service,  modifying  seascms,  incr^tsing 
bag  limit  of  snipe  and  plover,  placing  a  limit  on  possession,  modifying  methods  d 
issuing  licenses  and  shipping  permits  and  readjusting  commissions  therefor,  exempt- 
ing veterans  of  the  Civil  War  from  license  requirements  (ch.  62);  appointing  a  bosird 
of  control  for  Heybum  Park  (ch.  89);  and  closing  seasons  for  big  game  for  five  yean  in 
four  coimties,  thus  establishing  a  State  preserve  for  big  game  (ch.  208). 

Illinois. — Two  acts:  Removing  woodcock  from  the  game  list  for  four  years,  extending 
absolute  protection  of  ruffed  grouse  and  imported  game  birds  to  July  1,  1915,  opening 
a  week's  season  in  Novenber  on  prairie  chicken  with  a  bag  limit  of  3  a  day,  prohibiting 
the  use  of  a  rifle  for  shooting  waterfowl,  repealing  the  restriction  on  baiting  waterfowl, 
repealing  provision  making  possession  of  game  in  close  season  unlawful,  reducing 
county  deputy  wardens  from  two  to  one,  prohibiting  trespass  with  dog  or  gun  on  water 
as  well  as  land  and  modifying  penalty  for  such  trespass,  and  repealing  inconsistent 
provisions  which  directed  fines  to  be  paid  to  Ihe  common  school  fund  of  the  township 
in  which  offense  was  committed  (S.  B.  379);  and  abolishing  separate  game  fimd 
(H.  B.  676). 

Indiana. — Three  acts:  Protecting  squirrels  in  parks  (ch.  99);  modifying  allowance 
to  warden  (ch.  254),  providing  for  propagation  of  game  and  birds,  and  altering  number 
of  deputy  wardens  (ch.  286).  • 

Iowa. — Two  acts:  Increasing  salary  of  warden  and  making  salary  and  expenses 
payable  from  license  receipts  instead  of  State  treasury  (ch.  116) ;  declaring  ownership  of 
game  to  be  in  the  State  and  authorizing  warden  to  capture  and  distribute  deer  (ch.  118). 

Kansas. — One  act:  Revising  and  codifying  the  game  law  so  as  to  increase  the  state 
warden's  salary  and  place  him  imder  the  supervision  of  the  University  of  Kansas, 
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licensm^  tnpping,  declaring  state  ownership  of  game,  protecting  squirrels,  estaV 
liahing  a  season  for  snipe,  formeiiy  unprotected,  changing  seasons  for  other  game  birds, 
extending  and  strengthening  the  nongame  bird  law,  protecting  nests  and  eggs, 
reducing  bag  limits,  authorizing  the  marketing  under  x>ermit  of  game  raised  in  cap- 
tivity, providing  for  confiscation  >>f  unlawful  devices,  strengthening  search  pro- 
visions, repealing  provision  f<Mr  State  game  fund  and  Sunday  hunting  law,  and 
modifying  existing  law  in  simdry  minor  particulars  (ch.  198). 

Xalne. — Eleven  acts:  Enlarging  scope  of  game  fund  (ch.  3);  extending  protection  d 
caribou  (ch.  14);  authorizing  export  of  game  under  permit  for  breeding,  scientific,  or 
advertising  purposes  (ch.  38);  establishing  a  season  for  eider  ducks,  cutting  off  spr^ig 
shooting  of  shore  birds,  restoring  protection  to  fiah-eating  birds  (ch.  66);  providing 
for  disposition  of  seized  game  (ch.  67);  permitting  sale  of  game  birds  raised  in  private 
preserves  (ch.  68);  reducing  bag  limits  on  ruffed  grouse  and  woodcock  (ch.  70);  limit- 
ing shipment  of  game  birds  und^  50-cent  license  to  1  pair  a  month  (ch.  99);  abolish- 
ing limitation  of  amoiint  paid  for  damages  to  crops  (ch.  112);  opening  a  2-months' 
season  for  gray  squirrels  (ch.  147);  protecting  wood  duck  for  four  years  (ch.  166). 

Massachusetts. — Nineteen  acts:  Extending  absolute  protection  of  heath  hen  to 
1916  (ch.  18);  giving  absolute  protection  to  Hungarian  partridges  and  permitting 
their  propagation  (ch.  19);  extending  absolute  protection  of  wood  duck  to  1916  (ch.  39); 
further  restricting  trapping  of  game  birds  (ch.  101);  further  protecting  rabbits  (ch.  118); 
abolishing  bag  limit  on  squirrels  (ch.  172);  authorizing  arrest  without  warrant  oi 
persona  willfully  destroying  walls  or  fences  (ch.  173);  prohibiting  night  shooting  of 
waterfowl  (ch.  187);  placing  bag  limit  on  black  duck  (ch.  188);  forbidding  trapping 
with  scented  bait  (ch.  215);  further  restricting  use  of  live  decoys  in  Nantucket  County 
(ch.  234);  strengthening  resident  license  requirements  and  requiring  parent  or  guard- 
ian's written  request  for  applicants  under  16  years  of  i^e  (ch.  235);  modifying  pro- 
tection of  ruffed  grotise  and  woodcock  (ch.  236);  establishing  a  State  game  farm  (ch. 
271);  giving  absolute  protection  to  wild  turkeys  and  r^ulating  their  importation 
(ch.  343);  modifying  quail  provisions  (ch.  356);  authorizing  the  commissioners  of 
fineries  and  game  to  establish  State  bird  and  game  preserves  (ch.  410);  slightly 
modifying  license  law  and  increasing  limit  of  birds  non-resident  licensee  may  export 
(takes  effect  January  1,  1912, — ch.  614);  and  authorizing  hunting  on  certain  lands. 

Michigaa. — Six  acts:  Repealing  act  providing  punishment  for  careless  shooting  of 
human  beings  (No.  38);  permitting  game  raised  in  captivity  to  be  killed  at  any  time 
fot^owner's  consumption  and  sold  alive  within  the  State  and  disposed  of  under  permit 
outside  the  State  (No.  60);  prohibiting  use  of  ferrets  or  guinea  pigs  in  hunting  rabbits 
(No.  180);  protecting  deer  absolutely  in  eight  counties  to  1920  (No.  190);  general  act 
modifying  and  amending  the  game  law  reducing  export  limit  of  birds  by  club  members 
and  landowners;  authorizing  scientific  collecting  by  the  United  States  Department  of 
Agriculture,  extending  period  of  possession  of  game  after  close  of  season  from  5  to  30 
days;  making  it  a  punishable  offense  to  wear  or  possess  an  artificial  light  in  hunting  deer; 
shortening  the  wildfowl  shooting  day  to  extend  only  from  sunrise  to  sunset;  repealing 
permission  to  kill  25  quail  a  year  in  field  trials;  reducing  bag  limits,  lengthening  deer 
season  to  45  days,  but  providing  that  no  licensee  shall  hunt  deer  longer  than  25  days 
from  date  of  issue  of  license;  ^tablishing  a  season  on  rabbits,  opening  a  season  on  quail, 
closing  squirrel  season  to  1914;  abolishing  spring  shooting  of  snipe,  goose,  and  brant; 
making  season  for  ruffed  grouse  and  spruce  hen  uniform  throughout  State;  modifying 
other  seasons,  and  permitting  nonresident  licensee  to  take  one  day's  bag  out  of  State 
(No.  275);  and  placing  the  State  fish  and  forestry  warden  under  the  supervision  of 
the  public  domain  commission  as  regards  fires  and  public  lands  (No.  294). 

Xtnnesota. — Four  acts:  Allowing  export  under  permit  of  deer  and  moose  hides 
for  tanning  (ch.  46);  limiting  possession  .of  deer  to  persons  killing  same  (ch.  93);  reg- 
ulating hunting  with  dogs  (ch.  286);  abolishing  exemption  of  resident  to  hunt  moose 
and  deer  in  his  own  county  without  license,  providing  a  separate  license  for  hunting 
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big  game,  reducing  deer  limit  from  2  to  1,  prohibiting  issue  of  license  until  Uu-eedays 
before  opening  of  season,  and  r^ulating  shipment  of  deer  and  moose  (ch.  373). 

Missoozi. — Three  acts:  Diverting  $30,000  from  State  game  fund  to  State  revenue 
fimd;  appropriating  190,000  of  game-protection  fimd  for  expenses  of  warden  service' 
(H.  B.  1200);  prohibiting  hunting  on  lands  of  another  without  consent  (H.  B.  5); 
further  regulating  shipment  and  sale  of  deer  and  elk  raised  in  captivity  (H.  B.  1077). 

Montana. — Six  acts:  Increasing  warden  service  (ch.  63);  providing  for  a  chief 
deputy  game  warden  (ch.  28);  establishing  three  State  game  preserves  (chs.  87  and 
100);  ceding  jurisdiction  over  Glacier  National  Park  to  the  United  States  (ch.  33);  and 
petitioning  Congress  to  create  a  game  preserve  out  of  the  Snowy  Mountain  National 
Forest  (Joint  Memorial  No.  3  [4?]). 

Nebraska. — Two  acts:  Modifying  seasons  (ch.  58);  abolishing  exemption  from 
license  requirement  of  person  hunting  in  his  own  county,  except  on  lands  owned  or 
occupied  by  himself;  exempting  from  license  requirements  females  and  also  boys 
under  18  accompanied  by  parents  or  guardians  (ch.  59). 

Nevada. — No  legislation. 

New  Hampshire. — ^Twelve  acts:  Modifying  season  for  black  duck  (ch.  — );  modi- 
fying hunting  license  law  to  require  written  permission  from  parents  or  guardians 
before  license  can  be  granted  to  persons  under  18  (ch.  — );  extending  absolute  pro- 
tection of  wood  duck,  quail,  deer,  plover,  and  upland  plover  to  1916  (ch.  — );  revoking 
authority  of  commissioner  to  grant  permits  for  scientific  collecting  (ch.  — ) ;  exempting 
nonresident  landowners  from  hunting  license  requirements  (ch.  — );  making  a  local 
exception  in  woodcock  season  (ch.  — );  providing  a  penalty  of  $1,000  for  carelessly 
shooting  a  person  while  hunting  (ch.  — );  exempting  Strafford  County  from  those 
in  which  rifles  may  not  be  used  in  shooting  deer  (ch.  — );  giving  absolute  protection 
to  sea  gulls  and  sheldrakes  inhabiting  fresh  water  (ch.  — );  reducing  deer  limit  in 
seven  counties  (ch.  — );  permitting  use  of  rifle  in  deer  hunting  in  11  townships  in 
Merrimack  County  (ch.  — );  and  providing  for  the  registration  of  guides  with  fees  of  $1 
and  $20  for  residents  and  nonresidents,  respectively  (ch.  — ). 

New  Jersey. — Twelve  acts:  Providing  $5  fees  for  game  warden  in  successful  prose- 
cutions (ch.  115);  allowing  propagation  of  game  birds  and  animals  under  permits 
(ch.  116);  prohibiting  use  of  silencer  (ch.  128);  strengthening  nongame-bird  law  (di. 
168);  establishing  bag  limits  for  upland  birds  and  waterfowl  (ch.  246);  providing  for 
payment  of  fines  for  use  of  fish  and  game  commissioners  (ch.  247);  giving  absolute 
protection  to  upland  plover  to  1916  (ch.  248);  providing  open  seasons  for  Hungarian 
partridges  and  modifying  other  seasons  so  as  to  make  them  uniform  (ch.  301);  further 
restricting  the  allowing  of  dogs  to  run  at  laige  (ch.  321);  appropriating  $40,000  lot  a 
State  game  farm  (ch.  329) ;  adding  one  game  warden,  making  one  warden  assistant  fish 
and  game  protector,  and  regulating  salaries  (ch.  339);  and  modifying  tre^ass  act. 

New  York. — Five  acts:  Closing  season  for  imported  pheasants  in  Erie  County  to 
1914  (ch.  170);  providing  for  opening  seasons  on  Saturday  when  first  date  falk  on 
Sunday  (ch.  171);  r^ulating  publication  of  forest,  fish,  and  game  laws  (ch.  423); 
prohibiting  sale  of  all  game  except  a  few  imported  species  and  captive-bred  deer, 
pheasants,  mallards,  and  black  ducks;  establishing  an  elaborate  system  of  tagging 
such  game  as  is  marketed  (ch.  438);  and  establishing  a  conservation  commission  of 
three  members  to  replace  the  forest,  fish,  and  game  commission,  the  State  water 
supply  commissioner,  and  the  forest  purchasing  board,  and  to  have  three  divisions, 
viz,  lands  and  forests,  inland  waters,  and  fish  and  game  (ch.  — ). 

North  Carolina. — One  general  act:  Revoking  authority  of  Audubon  Society  to  issue 
export  ]>ermits  for  quail  (ch.  2).  Seventy-one  local  acts:  Providing  game  commis- 
sioners for  Craven,  Currituck,  and  Granville  counties,  and  adopting  other  game-pro- 
tective measures. 

1  The  supreme  court  of  Missouri  promptly  declared  unconstitutional  the  provision  in  this  act  with* 
holding  appropriations  from  the  present  State  commissioner. 
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Korth  Dakota. — ^Five  acts:  Prohibiting  use  of  firearms  by  person  under  15  (ch.  134); 
providing  for  forfeiture  of  weapons  found  on  persons  arrested  and  convicted  of  crime 
(ch.  135);  setting  aside  the  islands  in  Devils  I^ke  as  a  bird  reserve  (ch.  139);  pro- 
hibiting hunting  on  lands  without  owner's  permission  (ch.  140);  reducing  board  of 
control  from  five  members  to  three  at  $5  per  diem  instead  of  $3,  allowing  the  secretary 
a  salary  of  $100  a  month,  modifying  duties  and  authority  of  board,  requiring  chief 
game  wardens  to  give  all  their  time  to  their  duties,  reorganizing  warden  service,  prohib- 
iting use  of  artificial  blinds  or  of  rifle  or  automobile  or  other  vehicle  in  shooting  wild 
fowl,  removing  dove  and  swan  from  the  game  list,  modifying  season  for  goose  and 
brant,  making  a  few  unimportant  changes  (ch.  141);  and  providing  for  a  game  pre- 
serve in  Killdeer  Mountains  (ch.  143). 

Ohio. — One  act:  Changing  squirrel  season  and  imposing  a  bag  limit  of  five  on 
squirrels. 

Oklahoma. — ^Three  acts:  Closing  deer  hunting  in  five  counties  (ch.  127);  removing 
restriction  denying  nonresident  right  to  hunt  deer,  turkey,  and  prairie  chicken, 
increasing  the  number  of  deputy  wardens  from  8  to  12,  extending  absolute  protection 
of  antelope,  modifying  deer  season,  increasing  minimum  fines  for  killing  antelope 
from  $10  to  $50  (ch.  129);  reimbursing  the  former  State  game  warden  for  expenditures 
incurred  in  oflSce  (ch.  139);  appropriating  $62,200  from  game  protection  fund  for 
salaries  and  expenses  of  fish  and  game  department  (ch.  147).  . 

Oregon. — Seven  acts:  Lengthening  duck  season  in  Baker  County  (ch.  132);  uniting 
fish  and  game  departments  and  committing  forestry  to  a  separate  board  (ch.  152); 
making  restrictions  on  use  of  sink  boats  and  power  boats  in  hunting  waterfowl  uniform 
throughout  the  State  (ch.  185);  cutting  off  spring  shooting  of  goose  and  swan  in  nine 
counties,  but  permitting  the  killing  of  white  goose  or  brant  at  any  time  in  these 
counties  and  one  other  (ch.  234);  providing  for  establishment  of  bird  and  game  refuges 
by  proclamation  of  the  governor  (ch.  264);  closing  Chinese  pheasant  season  in  entire 
State  for  two  years  (ch.  268);  and  providing  by  concurrent  resolution  for  the  issuance 
of  a  compilation  of  the  fish  and  game  laws  (No.  20). 

Pennsylvania. — Acts  modifying  seasons,  placing  the  raccoon  on  the  game  list,  and 
authorizing  game  refuges  (ch.  — ). 

Porto  Bico. — ^Two  acts:  Providing  for  the  exclusion  of  the  flying  fox  and  other  inju- 
rious mammals,  birds,  reptiles,  insects,  and  land  crabs,  and  establishing  an  inspec- 
tion system  (No.  60);  and  providing  for  the  introduction  of  beneficial  birds,  the 
publication  of  a  list  of  birds  beneficial  ta  agriculture,  and  the  protection  of  such  birds 
(No.  45). 

Bhode  Island. — ^Three  acts:  Changing  seasons  for  shore  birds  and  prohibiting  their 
sale  and  export  (ch.  688);  limiting  issuance  of  hunting  licenses  to  applicants  15  years 
of  age  or  over  (ch;  690);  and  changing  seasons  for  rabbit,  hare,  and  gray  squirrel 
(ch.  698).  I 

South  Carolina. — One  act:  Lengthening  deer  season,  cutting  off  absolute  protection 
of  does,  modifying  seasons  for  quail,  turkey,  and  dove,  protecting  wood  duck,  and 
prohibiting  baiting  of  fields  for  doves  during  a  certain  specified  period  (No.  62). 

South  Dakota. — Two  acts:  Extending  absolute  protection  of  antelope  (ch.  14);  giv- 
ing such  protection  to  elk,  mountain  sheep,  female  deer,  and  &wn,  and  providing 
for  a  $5  big  game  resident  county  license  (ch.  161). 

Tennessee. — Five  acts:  Prohibiting  sale  of  robins  (ch.  18)  and  quail  (ch.  34); 
extending  absolute  protection  of  deer  to  October  1,  1915  (ch.  — );  absolutely  protect- 
ing quaU  in  Shelby  County  to  1913  (ch.  369);  and  permitting  quail  to  be  shot  in  Sulli- 
van County  by  residents  November  24-February  1  on  verbal  permission  of  land 
owner  and  by  nonresident  guests  of  residents  (ch.  577). 

Texas. — Four  acts:  Removing  oflSce  of  game,  fish,  and  oyster  commissioner  to 
State  capitol  at  Austin  (ch.  41);  reducing  counties  exempted  from  trespass  law  to 
one — ^Upton  (ch.  50);  prohibiting  export  of  squirrels  from  Liberty  County  (ch.  56); 
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abolishing  impriBonment  as  an  alternative  penalty  for  violationa  of  the  game  law,  and 
extending  tha  term  of  protection  of  antelope,  mountain  sheep,  prairie  chicken,  and 
imported  pheasant  to  1916  (ch.  60). 

Utah. — One  act:  Authorizing  the  State  conservation  commission  to  cooperate  with 
Federal  and  State  officials  in  investigating  the  natural  resources  of  Utah  (ch.  137). 

Vermont. — ^Thirteen  acts:  Creating  office  of  State  ornithologist  (No.  19);  regulatu^ 
fees  of  grand  jurors  in  game  cases  (No.  91);  reorganizing  warden  service  (No.  181); 
changing  deer  season  and  protecting  does  absolutely  (No.  193);  providing  for  rcop^i- 
ing  of  deer  season  after  suspension  on  accoimt  of  drought  (No.  194);  shortening  season 
for  rabbits,  fixing  a  bag  limit  of  six  a  day  on  them,  and  providing  for  their  destruction 
when  damaging  crops  or  fruit  trees  (No.  195);  reducing  nonresident  license  fee  from 
$15  to  $10  and  making  minor  modifications  (No.  206);  excepting  owners  of  posted  lands 
from  recompense  for  damages  by  deer  (No.  207);  permitting  killing  of  deer  damaging 
crops  or  fruit  trees  (No.  208);  protecting  wood  duck  absolutely  to  1916  (No.  209); 
prohibiting  use  of  ferrets  and  regulating  methods  of  taking  game  (No.  210);  authorizing 
c<nnmissioner  to  sell  rescued  deer  for  propagation  or  park  purposes  and  to  appraise 
deer  in  forest  land  inclosed  for  private  park  purposes  and  sell  same  to  owner  of  park 
(No.  211);  increasing  penalty  for  trespassing  on  posted  lands  and  extending  right  of 
action  in  case  of  deer  killed  or  wounded  during  such  trespass  (No.  212). 

Washington. — Four  acts:  Creating  a  game  refuge  on  Puget  Sound  (ch.  84);  pro- 
hibiting aliens  from  possessing  guns,  except  under  license  and  consular  certificate 
(ch.  52);  modifying  seasons  for  deer,  caribou,  mountain  sheep,  and  mountain  goat; 
protecting  does  at  all  times;  authorizing  search  and  seizure  without  warrant;  and 
authorizing  the  county  commissioners  to  close  the  season  for  three  years  on  imported 
game  birds  (ch.  90);  and  authorizing  governor  to  suspend  open  seasons  during 
drought  (ch.  125). 

West  Vizginia. — One  act:  Abolishing  resident  license  and  removing  the  local  pro- 
tection given  rabbits  in  a  few  counties  (ch.  — ). 

Wisconsin. — Nine  acts:  Authorizing  propagation  of  game  birds  (ch.  166);  permit- 
ting wild-fowl  shooting  one-half  hour  later  each  day  (ch.  68);  reducing  bag  limits 
(ch.  51);  modifying  local  seasons  for  grouse  and  prairie  chickens  (ch.  120);  reorganizing 
warden's  office  force  (ch.  183);  requiring  hunting-license  fees  to  be  turned  into  the 
general  fund  of  the  State  and  limiting  expenses  of  fish  and  game  department  to  amount 
received  from  hunting  and  fishing  licensee  and  sale  of  confiscated  game  (ch.  527); 
limiting  costs  in  cases  of  trespass  on  wild  lands  (ch.  293);  r^;\ilating  shooting  of  wild 
fowl  (ch.  389);  permitting  hunting  of  squirrels  without  license  by  landowner  on  his 
own  land  and  modifying  local  protection  of  squirrel  and  rabbits  (ch.  551). 

Wyoming. — Three  acts:  Appropriating  $5,000  for  preservation  of  wild  game  from 
starvation  (ch.  3);  establishing  a  State  game  commission,  authori»ng  the  expenditure 
of  $10,000  in  exchanging  game,  transferring  certain  charges  to  the  general  fund  instead 
of  the  State  game  fund,  modifying  the  warden  service,  repealing  Uinta  County  duck 
and  goose  season,  extending  absolute  protection  of  moose  to  1915,  lengthening  seascm 
for  deer,  elk,  and  mountain  sheep,  providing  more  liberal  provisions  in  licensing 
nonresidents,  reducing  residents'  special  license  for  one  additional  elk  from  $17.50  to 
$5,  modifying  the  guide  law,  and  providing  a  $10  nonresident  bear  license  (ch.  66), 
requesting  appropriation  from  Federal  Government  for  preserving  big  game  in 
Wyoming  (House  Joint  Memorial  No.  1). 

British  Colombia. — No  legislation.  Three  orders  in  councU  closing  elk  season 
throughout  the  Province  and  sheep  season  in  certain  districts  and  prc^ibiting  the  use 
of  automatic  guns. 

Manitoba. — One  act:  Prohibiting  use  of  motor  boats  in  hunting  waterfowl,  and  estab- 
ishing  four  new  game  preserves. 

New  Brunswick. — One  act:  Modifying  woodcock  season  and  establiBhing  $25  alien 
licenses  for  traffic  in  hides  of  game  and  fur-bearing  animals.  One  regulation  of 
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Burveyor  general  licmunng  sink  boxes,  pndiibitiiig  use  of  boats  in  wild-fowl  diooting, 
fixing  local  season  for  black  ducks,  modifying  bag  limits  on  partridge,  woodcock,  and 
duck,  and  prohibiting  sale  of  woodcock  until  1912. 

KeiTfoundUnd. — ^Two  acts:  Modifying  caribou  license  provisions,  prohibiting  all 
killing  ot  caribou  in  a  restricted  area  on  Grand  Lake,  and  making  a  few  minor  modi- 
fications; modifying  seasons. 

Nova  Scotia. — No  legislation. 

Onteiio. — One  act:  Modifying  woodtock  season, 

daebeo. — One  act:  Making  slight  changes  in  game  laws  (ch.  26). 

Saikatoliewan. — ^No  legislation. 

Yukon  Territory. — No  l^islation. 

OPEV   SEASOVS. 

All  the  general  open  seasons  for  game  prescribed  by  the  various 
States  and  by  the  Provinces  of  Canada  are  here  brought  together  in 
one  table.  For  the  sake  of  simplicity  a  uniform  method  is  used  in 
both  the  arrangement  of  species  and  statement  of  seasons.  In  each 
case  deer  and  other  big  game  are  first  considered;  then  rabbits  and 
squirrels;  then  upland  game  birds,  such  as  quail,  grouse,  pheasants, 
turkeys,  and  doves;  then  shore  birds;  and  finally  waterfowl,  such  as 
ducks,  geese,  and  swans.  In  stating  the  seasons  the  plan  of  the  Ver- 
mont law,  to  include  the  first  date  but  not  the  last,  has  been  followed 
consistently.*  The  Vermont  scheme  has  the  advantage  of  showing 
readily  both  the  open  and  close  seasons,  since  either  may  be  obtained 
by  reversing  the  dates  of  the  other. 

In  some  States  certain  days  of  the  week  constitute  close  seasons 
throughout  the  time  in  which  killing  is  permitted.  Hunting  on  Sun- 
day is  prohibited  in  all  of  the  States  and  Provinces  east  of  the  one 
hundred  and  fifth  meridian  except  Illinois,  Louisiana,  Michigan, 
Texas,  Wisconsin,  and  Quebec.  Mondays  constitute  a  close  season 
for  waterfowl  in  Ohio,  and  locally  in  Maryland  and  North  Carolina; 
and  other  week  days  for  wild  fowl  in  several  favorite  ducking  grounds 
in  Delaware,  Maryland,  Virginia,  and  North  Carolina.  Hunting  is 
prohibited  on  election  day  in  Allegany,  Baltimore,  Cecil,  Frederick, 
and  Harford  Counties,  Md. ;  and  when  snow  is  on  the  ground  in  New 
Jersey,  Delaware,  Virginia,  and  Maryland.  The  county  laws  of 
Maryland  and  North  Carolina,  which  are  too  numerous  to  be  included 
satisfactorily,  are  not  incorporated  in  the  following  table,^  which 
otherwise  may  be  regarded  as  a  practically  complete  r6sum6  of 
the  regulations  now  in  force.  The  difficulty  of  securing  absolute 
accuracy  in  a  table  of  this  kind  is  very  great,  and  the  absence  in  the 
laws  of  many  States  of  express  legislation  as  to  the  inclusion  or 
exclusion  of  the  date  upon  which  seasons  open  and  close  makes 
exactness  almost  an  impossibility. 

» See  discussion  of  this  question  in  Circular  No.  43  of  the  Biological  Survey,  U.  S.  Department  of  Agricul- 
ture, 1904,  entitled  "  Definitions  of  the  open  and  close  seasons  for  game. " 

« The  county  laws  of  Maryland  are  shown  in  Poster  No.  25,  and  those  of  North  Carolina  in  Poster  No.  28, 
copies  of  which  may  be  had  free  on  application  to  the  Biological  Survey,  U.  S.  Department  of  Agriculture. 
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OPEN  SEASONS  FOB  GAME  IN  THE  XTNTTED  STATES  AND  CANADA 

1911. 

[The  open  seasons  include  the  first  date,  but  not  the  last.  To  find  the  dose  seasons,  reverse  the  datrt. 
Seasons  which  apply  only  to  special  counties  are  placed  to  the  left  of  the  column  containing  those  for  the 
State  in  general.    Future  dates,  as  Deo.  1, 1912,  indicate  that  the  season  does  not  open  until  that  time.] 

Alabama  (1007-1911):  Open  season*. 

Male  deer  (does  protected  all  the  year) Nov.  1-Jan.  1. 

Squirrel  (black,  gray,  or  fox) Oct  l-Mar.  1. 

QuaU  or  partridge Nov.  l-Mar.  1. 

Wild  turkey  gobblers  (hens  protected  all  the  year) Dec.  1-Apr.  1. 

Rufied  grouse  (pheasant),  imported  pheasant,  or  other  introduced  game  birds Dea  1, 1912. 

Dove Aug.  l-Mar.  1. 

Plover,  snipe Nov.  1-May  1. 

Curlew,  sandpiper,  woodcock,  other  shore  birds,  coot,  mud  hen,  rail,  duck,  goose, 
brant,  swan Sept  l-Mar.  15. 

Alaslca  1(1910-1911): 
Korth  of  latitude  6S*— 

Moose  (females  and  yearlings  protected  all  the  year),  caribou,  sheep Aug.  1-Deo.  11. 

South  nf  latitude  C?'*— 

Deer Aug.  15-Nov.  2. 

Mountain  goat Apr.  1-Feb.  2. 

Moose  (females  and  yearlings  protected  all  the  year),  caribou  (see  exception),  sheep.  Aug.  aO-Jan.  L 
Exception:  Caribou  on  the  Jvenai  Peninsula,  Aug.  20, 1912. 

Black  bear Aug.  l-Apr.  1. 

Bro\*-nbear Oct  1.-July2. 

Throughout  Territory — 

Grouse,  ptarmigan,  sliore  birds,  waterfowl Sept  l-Mar.  2. 

Ariiona  (1905-1911): 

.  Male  deer Sept  15-Dec.  1. 

Female  deer,  spotted  Dawn,  elk,  sheep,  goat No  open  seaswi. 

Antelope,  2  years Mar.  1 ,  1913. 

Quail,  bobwhite,  partridge,  grouse,  pheasant,  snipe,  rail Oct  15- Feb.  1. 

WUd  turkey Sept  15-Dec  L 

Arkansas  (1901-1909): 

Deer  (except  in  Chicot  County,  Oct  1-Feb.  1) Sept  1-Feb.  1. 

Squirrelinl-.ee,  Monroe,  Phillips,  and  St  Francis  Counties May  1-Dec.  1. 

Quail  or  partridge  (except  in  Bradley  and  Dallas  Counties,  Nov.  15-Mar.  1) Nov.  l-Mar.  1. 

Prairie  chicken,  pinnated  grouse Nov.  1-Dec.  1. 

Wild  turkey  (except  in  Chicot  County,  Feb.  1-May  15) Sept  1-May  1. 

Pheasants  (Chinese,  English),  10  years ; Mar.  14, 1913. 

Dove No  open  season. 

CaUforala*  (1901-1911): 

Male  deer  (second,  fourth,  and  fifth  districts)' July  1-Sept  1. 

Female  deer,  fawn,  elk,  antelope,  sheep No  open  season.. 

Cottontail  or  bush  rabbit July  31-Feb.  1. 

Tree  squirrel  (except  Mendocino  County,  unprotected) Sept  1-Jan.  1. 

Valley  quail  (except  sixth  district) « partridge Oct  15-Feb.  1.5. 

Moimtain  quail,  grouse,  sage  hen Sept  1-Dec  1. 

Bobwhite,  imported  quail  or  partridc:e,  wild  turkey,  pheasant,  swan No  open  season. 

Dove  (first  and  third  districts)^ July  16-Oct  1. 

1  Game  animals  or  birds  may  be  killed  at  any  time  for  food  or  clothing  by  native  Indians  ot  F^kimo,  w 
by  miners  or  explorers  in  need  of  food,  but  game  so  killed  can  not  be  shipped  (h*  sold. 

s  Seasons  fixed  by  ordinances  of  boards  of  county  supervisors  are  omitted.  The  following  six  fish  and 
game  districts  have  been  established  by  ch.  241,  laws  of  1911:  First  district:  Northern  counties,  inclading 
Del  Norte,  Siskiyou,  Modoc,  Lassen,  Shasta,  Trinity,  Humboldt,  Tehama.  Second  district:  Counties 
north  of  Suisun  Bay  and  west  of  the  Sacramento  Kirer,  including  Mendocino,  Glenn,  Colusa,  Lake, 
Sonoma,  Napa,  Yolo,  Solano,  Marin.  Third  district:  Counties  of  the  eastern  Sacramento  Valley  and 
central  Sierra,  including  Plunms,  Butte,  Sierra,  Yuba,  Sutter,  Nevada,  Placer,  £1  Dorado,  Sacramento, 
Amador,  Alpine,  Calaveras,  Tuolumne,  Mariposa,  Mono.  Fourth  district:  San  Joaquin  Valley  counties, 
including  San  Joaquin,  Stanislaus,  Merced,  Madera,  Fresno,  Kings,  Tulare,  Kern.    Fifth  DistrieL'  Counties 
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Open  9eas<mM  for  game — Continued. 

(1901-1011)— ConUnaed.  Open  msjoim. 

Witoon  adpe Nov.  15--May  1. 

FloTer,  curlew,  shcNre  birds,  ibis » Oct  15-21ar.  L 

RaU Nov.  1,1912. 

Dude  (except  first  and  sixth  districts),' black  brant* Oct.  15-Mar.  1. 

Cotondo  (1899-1911): 

Deer  with  horns Oct  1-Oct  7. 

Elk,  15  years Nov.  1, 1924. 

Antelope,  13  years;  sheep  with  horns,  15  years Sept  25, 1924. 

I>eer,  antelope,  sheep,  without  horns No  open  seasoiL 

Partridge,  ptarmigan,  wild  turkey,  wild  pigeon No  open  season. 

Quail  (bobwhite,  crested),  13  years Oct  1,1924. 

Pheasant,  black  game,  capercailzie,  4  years Sept  1, 1915. 

Prairie  chicken ,  mountain  and  willow  grouse Aug.  15-Oct.  10. 

Sage  chicken,  dove  (except  dove  at  altitudes  above  7,000  feet,  July  10- Aug.  11) Aug.  1-Sept.  2 

Plover,  curlew,  snipe,  wading,  marsh,  and  shore  birds,  crane,  duck,  goose,  brant, 
swan,  waterfowl Oct.  1-liar.  2. 

Connectleut  (1901-1911): 

Deer^Gyears June  1,1917. 

Hare,  rabbit Oct.  1-Jan..l5.» 

Oray  squirrel Oct.  ^Nov.  23. 

QuidUrufled  grouse,  pheasant  (Chinese,  Mongolian),  woodcock Oct.  a-Nov.  23. 

Hungarian  partridge Nov.  1,1913. 

Dove No  open  season. 

Pkyver,  sandpipers,  Wilson  or  English  snipe,  bay  snipe,  shore  birds,  mud  hen,  gaUI- 

nule,  duck  (except  wood  duck),  goose,  brant,  swan Sept.  1-Jan.l.  * 

Bail Sept.  12-Jan.  1. 

Wood  duck .-. Sept.  1,1919. 

DclAware  (1893-1911): 

Rabbit,  hare Nov.  15-Jan.  1. 

Squirrel  (other  than  red) : . . .  Sept.  15-Jan.  1 

Quail,  partridge, pheasant, woodcock  (additk>nal  woodcock  season  July  1-Sept.  2). .  Nov.  15-Jan.  1. 

Hungarian  partridge Dec.  1,1913. 

Dove  (except  in  Newcastle  County,  do  open  season) No  open  season. 

Reedbird,  ortolan ,  or  raif. Sept.  1-No v .  2. 

Dock  (except  wood  duck,  Sept.  1-Nov.  1,  and  teal,  Sept.  1-Apr.  1) Oct.  1-Apr.  16.« 

Goose,  btant Oct.  1-Apr.  2.< 

DIstitet  of  ColmnMrn*  (1899-1906): 

Deer  meat  (sale  or  possession) Sept.  1-Jan.l. 

Rabbit  (except  English  rabbit,  Belgian  hare),  squirrel Nov.  1-Feb.  1. 

Quail  or  partridge Nov.  1-liar.  U. 

Raffed  grouse  or  pheasant  (except  English,  ringneck,  or  other  imported  pheasants 

raised  in  inclosures,  sale  or  possession  unrestricted),  wild  turkey Nov.  1-Dec.  2G. 

Prairie  chicken  (pinnated  grouse) Sept .  1-Mar .  15. 

Dove No  open  season. 

Plover,  snipe,  duck,  goose,  brant Sept.  1-Apr.  1. 

Woodcock : : . : : July  1-Jan.  1. 

Reedbird,  marsh  blackbird,  rail  or  ortolan,  other  game  birds Sept.  1-Feb.  1. 

west  of  the  Coast  Range  from  Suisun  Bay  to  San  Luis  Obispo,  including  Contra  Costa,  Alameda,  San 
Frandaoo,  San  Mateo,  Santa  Clara,  Santa  Cruz,  San  Benito,  Monterey,  San  Luis  Obispo.  Sixth  dittriet 
Southern  Calilomia,  inc^ding  counties  of  Santa  Barbara,  Ventura,  Los  Angeles,  Orange,  San  Diegcv 
Imperial,  Riverside,  San  Bernardino,  Inyo. 

Seasons  have  been  established  in  these  districts  as  fdllows:  Deer— First  and  third  districts,  Aug.  15- 
Nov.  1;  sixth  district,  Aug.  1&-Sept  15.  Valley  quail— Sixth  district,  Oct  15-Nov.  15.  Dove— Second  and 
lirth  district;,  Aug.  1-Oct  15;  fourth  and  sixth  districts,  Sept  1-Nov.  1.  Duck— First  and  sixth  dis- 
tricts, Oct  1-Mar.  1.    Black  brant— First  district,  Oct  1-Apr.  1. 

*  Between  Dec.  1  and  Jan.  15  hunting  with  dog  and  ferret  only. 

*  Wfld  fowl  on  Assawaman  Bay  and  tributaries,  Sussex  County,  Nov.  1-May  1,  on  Tuesdays,  Wednes- 
days, and  Fridays. 

»  Hunting  prohibited  tn  the  District,  by  act  of  June  30, 1906,  except  on  the  marshes  of  the  Eastern  Branch 
above  the  Anacostia  Bridge,  and  on  the  Virginia  shore  of  the  Potomac,  and  no  birds  can  be  shot  within 
200  yards  of  any  bridge  or  dwelling. 
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Open  seasons  /or  game — Continued. 

Florida  >  (lMa-1911):  0pm  teuont. . 

Deer Nov.  1-Feb.  1. 

Quafl  or  partridge,  wild  turkey Nov.  1-Har .  1 . 

Hongarian  partridge,  ringneck  and  English  pheasant,  other  Imported  game  birds . .  Nov.  1, 1912. 

Duck Oct.  1- Apr.  1. 

Georgia  (190o>1911): 

Deer  (except  does  and  fawns,  no  open  season),  squirrels  (fox,  gray) Oct.  1-Jan.  1. 

Quail,  partridge,  wild  turtcey  (gobblers) Dec.  1-Mar.  1. 

Pheasant  or  rafted  grouse,  wild  turkey  hens No  open  season. 

Dove Oct.  1-Jan.  1. 

Imported  game  birds Dec.  1, 1918. 

Snipe,  marsh  hen Sept.  1-Mar.  15. 

Woodcock ,  wood  duck ,  or  summer  duck Sept .  1-Feb.  1. 

Idaho  (1909-1911): 

Deer,  elk,  sheep,  goat  (see  exceptions) Sept.  1-Dec.  1. 

EzcejptUnu.— In  Bonner,  Clearwater,  Idaho,  Kootenai,  Latah,  Nez  Perce,  and 
Shoshone  Counties,  deer,  Sept.  20-Dec.  20;  elk,  Sept.  1, 1910;  in  Fremont  and 
Bingham  Counties,  elk,  Sept.  1-Dec.  31;  In  Bear  Lake,  Cassia,  Oneida,  and 
Twlnfalls  Coimtles,  deer,  elk,  sheep,  and  goat,  Sept.  1, 1916. 

Moose,  caribou,  antelope,  buffalo No  open  season. 

Quail Nov.  1-Dec.  1. 

Grouse  (except  north  of  Salmon  River,  Sept.  1-Dec.  1) Aug.  15-Dec.  1. 

Turtle  dove  (except  In  Fremont  County,  Aug.  15-Dec.  1),  sage  hen. July  15-Dec.  1. 

Prairie  chicken,  Mongolian  pheasant,  Canada  grouse,  or  fool  hen  (except  north  of 
Salmon  River,  Sept.  1-Dec.  1) No  open  season. 

Plover,  snipe,  duck,  goose Sept.  1-Feb.  1. 

Swan Sept.  1,1916. 

Iinnots  (1903-1911): 

Deer,«  10  years — ^ June  15, 1919. 

Squirrel  (gray,  red,  fox,  or  black) June  1-Nov.  16. 

Quail Nov.  11-Dec.  10. 

Prairie  chicken Nov.  12-Nov.  18. 

Partridge,  blue  quail,  mountain  quail,  valley  quail,  Hungarian  partridge,  caper- 
cailzie, heath  hen,  black  grouse,  woodcock July  1, 1915. 

Wild  turkey,  pheasants*  (copi)er  or  Soemmering,  En^lsh,  golden,  green  Japanese, 
Mongolian,  ringneck,  silver,  tragopan.  Reeves,  Elliot,  Hungarian,  Swinhoe,  Am- 
herst, melanotte,  impeyan,  argus),  partddge  (black  Indian,  caccabls,  chu^), 
sand  grouse,  6  years July  1,1913. 

Mourning  dove Aug.  3-Nov.3a 

Golden,  upland,  or  other  plover,  Jacksnlpe  or  Wilson  snipe,  sand  or  other  snipe,  shoie 
birds Sept.  2-May  1. 

Coot,  rail,  duck,  goose,  brant,  or  other  waterfowl Sept.  2- Apr.  15. 

Indiana  (1905-1909): 

Deer* No  open  season. 

Squirrel July  1-Oct.  l.« 

Quail,  ruffed  grouse Nov.  10-Jan.  1. 

Prairie  chicken,  Hungarian  i>artridge,  pheasants  (copper,  golden,  green,  Hungarian, 
ringneck,  silver,  tragopan) Mar.  6. 1915. 

Wild  turkey,  dove No  open  season. 

Woodcock ^ July  1-Jan.  l.« 

Duck,  goose,  brant,  or  other  waterfowl Sept.  1-Apr.  16. 

1  It  is  unlawful  to  kill  game  or  game  birds  within  1  mile  of  West  Pahn  Beach;  similar  regulations  are 
in  force  at  St.  Augustine.  Special  seasons:  Brevard  and  Volusia  Counties,  ducks  on  Indian  River,  Mosr 
qulto  Lagoon, and  Indian  River  North,  Nov.  1-Apr.  1.  Clay  County,  quail,  wild  turkey  (except  oo  owner's 
inclosed  premises) ,  Nov.  1-Mar.  1 ,  and  2  days  each  week  in  open  season.  De  Soto  Coun^,  deer,  quaO,  wUd 
turkey,  Nov.  1-Feb.  1.  Escambia  and  Santa  Rosa  Counties, squirrel  and  dove,  Oct.  1-Mar.  1.  Lafayette 
and  Taylor  Counties,  deer,  squirrel,  quail,  and  wild  turkey  protected  until  Aug.  1, 1916.  Lake  County, 
deer,  squirrel  (except  fox  squirrel  May  25, 1914);  quail,  turkey,  dove,  duck,  Nov.  15-Feb.  15.  Lee  County, 
deer,  quail,  turkey,  and  other  wild  game  and  birds,  Nov.  1-Feb.  1.  Levy  County,  deer,  quail,  turkey, 
dove,  duck,  Nov.  15-Feb.  15;  fox  squirrel.  May  22, 1912.  Marion  County,  deer,  Sept.  1-Nov.  1;  oat  squir- 
rel,  Nov.  1-Mar.  1;  fox  squirrel,  no  open  season;  quail,  wild  turkey,  Nov.  15-Feb.  15,  on  uninclosed 
lands,  Sept.  1-Nov.  1;  duck  unprotected;  dove,  Sept.  1-Mar.  15;  wood  duck,  Sept.  1-Apr.  1.  Nassau 
County,  squirrel,  Sept.  1-Mar.  1.    St.  Johns  County,  deer,  June  1-Sept.  1. 

>  Deer  raised  in  inclosure  for  market  may  be  killed  Oct.  1-Feb.  1;  cock  pheasant,  Nov.  1-Feb.  1  under 
permit. 

s  Deer  raised  in  private  preserves  may  be  killed  at  any  time. 

<  Unlawful  to  hunt  any  game  except  waterfowl  Oct.  1-Nov.  10.  ^ 
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Oftn  9eam>n$  for  gavne — Continued. 

Iowa  (1807-1907):  Opet^  mcwmu. 

Deer.dk. No  open  season. 

Sqnlnel  (gny,  timber,  or  fox) Sept.  1-Jan.  1. 

Qoaflymfled  grouse  or  pheasant,  wild  turkey Not.  1-Dec.  15. 

Prairie  chlcfcen  (pinnated  grouse) Sept.l-I>ec.  1. 

Pheasants  (En^lsh,  Mongolian,  Cliine0e,rfaigneek) Oct.  1,1915. 

Turtledove No  open  season. 

Woodcock JulylO-Jan.  1. 

Plover,  sandpiper,  maish  or  beach  birds,  nil,  dock,  goose,  brant Sept.  1-Apr.  15. 

Kansas  (1903-1911): 

Deer,  antelope,  10  yean Mar.  24,  1921. 

Fox  squirrel  (red,  gray,  and  black,  no  open  season) Sept.  1-Jan.  1. 

Quail : Nov.  15-Dec.  2. 

Grouse,  prairie  chicken '. Oct.  1-Nov.  2. 

Pheasants  (English,  Mongolian,  or  Chinese),  Hungarian  partridge,  6  years Feb.  27,  1917. 

Dove No  open  season. 

Plover Aug.  l-OUy  1. 

Snipe Sept.  1-Mayl. 

Dock,  goose,  brant Sept.  1- Apr.  15. 

Kentucky  (lS»i.i906): 

Deer Sept.l-Mar.  1. 

Rabbit  (except  with  dogs  or  snares) Nov.  16-Sept.  15. 

Squirrel  (black,  gray,  or  fox) Nov.  15-Feb.  l.» 

Quail,  partridge,  pheasant Nov.  15-Jan.  1. 

Pheasants  (En^ish,  ringneck,  Mongolian,  or  Chinese) No  open  season. 

Wnd  turkey Sept.  1-Feb.  1. 

Dove Aug.  1-Feb.  1 . 

Woodcock June20-Feb.  1. 

Wood  duck,  teal,  or  other  dock,  goose Aug.  15-Apr.  1. 

Loabiana  (190H.1910): 

Deer  (females  and  young  protected  all  the  year) Oct.  1-Jan.  1. 

Bear Nov.  1-Feb.  1. 

Quail,  red-winged  blackbird,  robin Nov.  15-Mar.  15. 

Prairie  chicken,  pheasant  (imported  or  native),  Hungarian  partridge,  wild  turkey 
hen.killdeer Dec.  1,1915. 

Wild  turkey  (male) Nov.  l-Apr.  15. 

Dove,  wood  duck Sept.  1-Mar.  1. 

Woodcock Jan.  1-Mar.  1. 

Plover,  curlew,  tatler,  coot  (poule  d'eau),  gallinule,  rail  (mud  hen),  duck  (except 
wood  duck,  black  mallard,  and  blue>wing  teal),  goose,  brant Oct.  1-Mar.  15. 

Papabotte,  upland  plover,  groebec,  chorook July  l-Apr.  1. 

Snipe,  sandpiper,  blue-wing  teal Sept.  15-Apr.  1. 

Florida  duck  (black  mallard) Aug.  1-Mar.  1. 

Maine  (1903-1911): 

Deer  in  Aroostook,  Franklin,  Hancock,  Oxford,  Penobecot,  Piscataquis,  Somerset, 

and  Washington  Counties  (see  exceptions) Oct.  1-Dec.  15. 

EKtpitons:  Hancock  County,  Eden,  Mt  Desert,  South  West  Harbor,  and  Tre- 

mont Nov.  15-Dec.  15 

Town  of  Isle  au  Haut Oct.  1, 1913 

Swan  Island,  4  years Oct.  1, 1914 

Washington  County,  Cross  and  Scotch  Islands.'. July  3, 1919 

Deer  in  Androscoggin  County Oct.  1-Nov.  1. 

Deer  In  Cumberland,  Kennebec,  Knox,  Lincoln,  Sagadahoc,  Waldo,  and  York 

Counties  (see  exceptions) Nov.  1-Dec.l. 

Exceptions:  Knox  County,  Camden,  RodqxMt,  and  Rope;  Waldo  County, 

Lincolnville  and  Searsmont July  3, 1912 

Sagadahoc  County,  Bath,  West  Bath,  and  Phippsburg No  open  season 

Bull  moose  with  at  least  two  3-lnch  prongs  on  horns Oct.  1&-Dec.  1. 

Cow  and  calf  moose No  open  season. 

Caribou,  6  years Oct.  15,1917. 

Rabbit Sept.  l-Apr.  1. 

Squirrel,  gray  (black,  no  open  season) Sept.  1-Nov.  1. 

QuaU ,  do ve No  open  seascm. 

Ruffed  grouse  or  partridge,  woodcock Sept.  15-Dec.  1. 

1  Also  June  15-Sept.  15. 
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Open  Metuons  for  game — Continued. 

New  Jersejr  (1909-1911)— Continued.  Open  ieuons, 

Dore,  wild  pigeon No  open  seasoo. 

Woodcock  (except  in  Atlantic,  Burlington,  Camden,  Cape  May,  Cumberland,  OIoo- 
oester,  M6roer,Middle8ex,  Monmouth,  Ocean,  and  Salem  Counties,  Nov.  15-Jan.  1).  Oct.  15-Dee.  2. 

Upland  plover,  5  years Aug.  1, 1916. 

Plover  (except  upland  plover),  curlew,  surf  (bay)  snipe  (except  English  snli>e), 

sandpiper,  yellow  legs,  all  shore  birds May  1-Jan.  1. 

English  (Wilson)  snipe  (bog  or  jack  sniiw) Sept.  1-Jan.  1.* 

Reedbird ,  marsh  hen ,  rail Sept.  1-Jan.  t. 

Ducks  (except  mallard,  black  duck,  sheldrake,  and  wood  duck),  swan Nov.  1-Mar.  16. 

Wood  duck Apr.  1,1915. 

Mallard,  black  duck Nov.  l-Mar.2. 

Sheldrake,  goose,  brant  > , Nov.  l-Apr.  11. 

New  Mexico  (1909): 

Deer  (with  horns) Oct.  15-Nov.  16w 

Deer  (without  horns),  elk,  sheep - No  open  season. 

Antelope,  6  years Mar.  18,1914. 

Quail  (except  bobwhite),  grouse.... Oct.  1-Jan.l. 

Bobwhite  quail,  pheasant,  wild  pigeon,  5  years Mar.  18, 1914. 

Prairie  chicken Sept.  1,1915. 

Ptarmigan  (white  grouse) No  open  season. 

Wild  turkey Nov.l-Jan.1. 

Turtledove Aug.  1-Nov.  1. 

Plover,  curlew,  snipe Sept.  15-Mar.  2. 

New  York  »  (1908-1911): 

Deer— Adirondack  region,*  Dutchess  County Sept.  16-Nov.  L 

Deer— rest  of  State  (see  exception) .' No  open  seas<nL 

Exemption:  Ulster  County  and  towns  of  Cochecton,  Tusten,  Highland,  Lumber- 
land,  Forestburg,  Bethel,  &d  all  of  towns  of  Mamakating  and  Thompson 
south  of  Newbur^  and  Cochecton  turnpike  in  Sullivan  County  and  Deer  Park 

in  Orange  County Oct.  16-Nov.  1 

Fawns,  elk,  moose,  caribou,  antelope No  open  season. 

Hare,  rabbit  (except  Fulton  County,  Oct  1-Jan.  16) Oct.  1-Feb.  16. 

Squirrel,  black  or  gray  (except  in  Richmond  and  Niagara  Counties,  no  open  season).  Oct.  1-Dec.  1. 

Quail  (except  in  Richmond  County,  Nov.  1, 1914) Nov.  1-Dec.  1. 

Partridge,  grouse,  woodcock Oct.  1-Dec.  1. 

Hungarian  partridge  (European  gray-legged  partridge),  pheasants  (Mongolian  ring- 
neck,  English,  and  others,  see  exceptions) No  open  season. 

Exceptions:  Rlngncck  and  English  pheasants  in  Dutchess  County.  Nov.  1-Jan.  1 

Fulton  County Sept.  16-Dec.  1 

Cayuga,  Genesee,  Livingston,  Monroe,  Niagara,  Ontario,  Orleans,  Oswego, 
Seneca,  Wayne,  Wyoming,  and  Yates  Counties  (male  pheasants  may  be 
killed  Thursdajrs  and  Saturdays  in  October). 

Dove,  wood  duck No  open  season. 

Surf  bird,  plover,  curlew,  yellow  1^8,  Wilson  or  English  snipe,  jacksnipe,  bay  snipe, 

shore  birds,  water  chicken,  mud  hen,  gallinule,  rail Sept.  16-Jan.  1. 

Duck  (exc^t  wood  duck),  goose,  brant,  swan Sept.  1&-Jan.  U.  • 

Lams  Island  (1908-1910): 

Deer Nov.  1,1913. 

Hare,  rabbit,  squirrel  (block  or  gray) Nov.  1-Jan.  1. 

Quail,  grouse,  woodcock  (see  exception) Nov.  1-Jan.  1. 

Exception:  Quail  on  Bobbins  and  Gardiners  Islands Oct.  15-Feb.  1 

Pheasants  (English,  Mongolian,  ringneck)  in  Suffolk  County Nov.  1-Jan.  1 

Dove No  open  season. 

Plover,  ringneck,  killdeer,  oxeye,  curlew,  wiUet,  yellow  legs,  winter  snipe,  Wilson  or 

English  snipe,  jacksnipe,  surf  snipe July  10-Jan.  1. 

Meadow  hen,  mud  hen,  gallinule Aug.  1&-Jan.  1. 

Duck,  goose,  brant,  swan Oct.  1-Jan.  11. 


1  Also  March  and  April. 

*  Open  season  for  duck,  goose,  and  brant  on  Delaware  River  and  Bay,  Sept.  1-Mar.  2. 

s  When  first  date  of  open  season  falls  on  Sunday,  season  opens  on  the  preceding  Saturday. 

<  The  Adirondack  region  comprises  the  counties  of  Clinton,  Essex,  Frankl'.n,  Fulton,  Hamilton,  Hefid* 
mer,  Saratoga,  Saint  Lawrence,  Warren,  and  Washington,  and  that  part  of  Jefferson,  Lewis,  and  Oneida 
Counties  lying  east  of  the  UtSca  and  Black  River  R.  R.  from  Utioa  to  Ogdensburg. 
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open  8ea907ia  for  game — Continued. 

NOTtb  GteoOiia  i  (1905-1900):  Open  mmmu. 

Deer Oct.l-Feb.  1. 

Quafl,  wOd  turkey,  dove,  lark,  robin Nov.  1-Mar.  1. 

Nortb  Dakota  (1009-lOU): 

Deer Nov.  MV-Deo.  1. 

Antekpe,  11  yean Jan.  1,1920. 

Qoail,  English  pheasant,  Chinese  ringneck  pheasant,  Hungarian  partridge,  dove, 

swan No  open  season. 

Raffed  groose,  prairie  cliicken  (pinnated  grouse),  sharp-tailed  (white  breasted) 

.    grouse,  golden  plover,  upland  plover,  snipe,  woodcock Sept.  7-Nov.  2. 

Crane,  duck Sept.  7-Dec  16. 

Oooae,  brant  (except  on  permanent  waters  and  within  \  mile  thereof,  no  open  season) .  Sept.  T-May  10. 
Ohio  (1900-1911): 

Rabbit Nov.  15-Dec  5. 

Squirrel Sept.  l&-Oct.  21. 

Raccoon Nov.  l-liar.  2. 

Quail,  rufled  grouse Nov.  15-Dec.  5. 

Introduced  pheasants Nov.  15, 1913. 

Bove,  woodcock Sept.  1-Dec.  5. 

Plover,  snipe,  shore  birds,  coot  or  mud  hen,  rail,  duck,  goose,  swan * Sept.  1-Jan.  \A 

Oklahoma  (1900-1911): 

Deer  (except  females  throughout  State  and  males  in  Caddo,  Comanche,  Delaware, 

Kiowa,  and  Swanson  Counties,  no  open  season) Nov.  15-Dec.  15. 

Antelope,  5  years Nov.  15, 1916. 

Quail,  Mexican  (blue)  quail Nov.  15-Feb.  1. 

Grouse,  wild  pigeon,  dove No  open  season. 

Prairie  chicken Sept.  1-Nov.  1. 

Mongolian,  Chinese,  English,  ringneck,  or  other  pheasant Nov.  1, 1914. 

wad  Turkey  (additional  season  for  gobblers.  Mar.  15- Apr.  15) Nov.  15-Jan.  1. 

Plover,  curlew,  snipe,  or  other  shore  bird,  crane,  duck,  goose,  brant,  swan Aug.  15-May  1. 

Oregon  (1909-1911):  « 

Male  deer  (except  in  Baker,  Grant,  Harney,  Malheur,  Umatilla,  Union,  and  Wallowa 

Counties,  Sept.  15-Nov.  1) Aug.  1-Nov.  1. 

Female  deer  and  spotted  tawn,  antelope,  sheep No  open  season. 

Blk Aug.  1,  1919. 

Silver  gray  squirrel Oct.  1-Jan.  1. 

Quail  (see  exceptions) Oct.  15-Nov.  15. 

JEttepfiofM.*  Josephine  and  Jackson  Counties Oct.  15-Dec.  15 

Gilliam,  Grant,  Harney,  Malheur,  Morrow,  Umatilla,  and  Wheeler  Coun- 
ties   Oct.  15,  1913 

Grouse,  native  pheasant,  rufled  grouse,  partridge  (see  exception) Oct.  15-Nov.  15. 

Exception,'  Baker,  Grant,  Umatilla,  Union,  and  Wallowa  Ck>unties. 

No  open  season 

Sage  hen Aug.  1-Nov.  1. 

Chinese  (torquatus)  pheasant,  2  years Oct.  15, 1912. 

saver  pheasant,  golden  pheasant,  copixsr  pheasant,  green  Japanese  pheasant.  Reeves 
pheasant,  English  partridge,  Hungarian  i>artridge,  bobwhite,  prairie  chicken 

(except  in  Grant,  Harney,  and  Umatilla  Counties,  no  open  season) Sept.  1-Oct.  15. 

Dove,  wad  pigeon Sept.  15-Jan.  1. 

Turnstone,  surf  bird,  plover,  kUldeer,  curlew,  tatler,  willet,  sandpiper,  snipe,  stat, 

avocet,  phalarope,  other  shore  birds,  coot,  nul,  goose,  swan  *  (see  exceptions) Oct.  1-Mar.  1. 

BxcepiUmg:  Goose,  swan,  in  Baker,  Grant,  Harney,  Klamath^  Li^e,  Malheur, 
Sherman,  Union,  and  Wallowa  Counties  (except  Canadian  or  honker  goose  in 
Grant,  Harney, and  Malheur  Counties,  Sept.  1-Mar.  1,  and  except  white  goose 

and  brant  unprotected Sept.  1-Feb.  1 

Goose,  swan  (except  white  gooee  and  brant  unprotected) Sept.  l-Apr.  1 

Dock  (see  exceptions) Oct.  15-reb.  15. 

Exception*:  Clatsop,  Columbia,  and  Multnomah  Counties Sept.  1-Jan.  15 

Baker  County Aug.  1-Apr.l5 

Grant,  Harney,  Malheur,  Morrow,  Umatilla,  Union,  and  Wallowa  Coun- 
ties  Sept.  1-Apr.  1 

Coos,  Curry ,  and  Lake  Counties Sept.  15-Mar.  15 

Klamath  County Sept.  1-Feb.l 

'  For  county  seasons  see  special  poster  of  itiological  Survey,  U.  S.  Department  of  Agriculture. 

*  Abo  Mar.  1-Apr.  21;  Sundays  and  Mondays  are  close  seasons  for  ducks  and  other  waterfowl. 

*  Unlawful  to  kai  geese  at  any  time  on  islands  or  sand  bars  in  the  Columbia  River  east  of  the  Cascades. 
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24  GAME  LAWS  I'OB  1911. 

Open  seasons  for  game — Continued. 

Pennsylvanls  (1900-1911):  Open  $m90ut, . 

Deer  (deer  without  lioni3  protected  all  the  year) Nov.  1&-Dec.  L 

Bear t Oct.  l-Jan.  1. 

Hare,  rabbit,  squirrel  (gray,  black,  A>x) Nov.  1-DeclS. 

Raccoon Sept.  l-Jan.  L 

Quail,  ruiled  grouse,  wild  turkey,  imported  pheasants  (Chinese,  English,  Mongolian)  Nov.  1-Dee.  IC 

Hungarian  i>artridge Oct.  15-Noy.  Ifi. 

Dove,  blackbird,  reedbird,  coot  or  mud  hen,  rail,  sandpiper,  tatler,  curlew,  or  any 

shore  bird Sept  Wan.  L 

Woodcock Octl-DecL 

Upland  or  grass  plover July  15-Dec  1. 

Wilson  snipe  Oaoksnipe) Sept  1-lCay  L 

wad  waterfowl— duck ,  goose,  brant,  swan,  loon,  grebe Sept.  1-Apr.  U. 

Rhode  Island  (1900-1911): 

Deer» i. No  open  season. 

Gray  squirrel,  hare,  rabbit Nov.  1-Jan.  L 

Quail  or  bobwhite,  rufted  grouse  or  i>artridge,  woodcock Oct.  15-Dec  16. 

Pheasant,  dove No  open  season. 

Hungarian  partridge -. Oct  15,1913. 

Plover,  yellowlegs,  pefep,  snipe,  shore,  marsh,  and  beach  birds July  15-Dec.  16. 

Black  duck  and  wood  duck Aug.  15-Apr.  L 

Soatn  Carolina  (1902-1911): 

Deer  (except  Berkeley  County,  Aug.  1-Feb.  1)...: Sept  1-Jan.l. 

Quail  (partridge),  wild  turkey  (except  Berkeley  County,  Nov.  1-Apr.  1) Nov.  15-Mar.  IflL 

Mongolian  pheasant,  4  years Jan.  1, 1912. 

Dove Aug.  15-Mar.  1. 

Woodcock. Sept  1-Jan.  15. 

Wfllet Nov.l-Mar.l. 

Wood  duck 1  — Sept  1-Mar.  1. 

Crackle Oct  1-Mar.  1. 

Soutn  Dakota  (1909-1911): 

Deer  (except  females  and  fawns,  no  open  season).. Nov.  1-Dec.  1. 

Elk,  antelope,  mountain  sheep No  open  season. 

^  QuaU Oct  1,1912. 

Partridge,  golden  plover,  upland  plover,  snipe,  woodcock,  grouse,  prairie  chicken Sept.  10-Oct  10. 

Introduced  pheasant Jan.  1,1915. 

Dove No  open  season. 

Duck,  goose,  brant,  any  aquatic  fowl Sept  10- Apr.  la 

Tennessee  (1903-1911): 

Deer  (except  Fentress  County,  Dec.  1-Jan.  1) Oct  1, 1915. 

Squirrel i June  1-Mar.  l.> 

Quail  or  partridge  (except  Shelby  County,  Nov.  15, 1913)  — '. Nov.  15-Mar.  1. 

Grouse,  pheasant  (except  English  or  ringneck  pheasants),  wild  turkey,*  meadow- 
lark Nov.l-Mar.l. 

Pheasant,  English  or  ringneck. Dec.  1-Jan.  1. 

Dove  (except  In  Shelby  County,  Mar.  1-July  15)*  teal,  wood  (sununer)  duck Aug.  1-Apr.  15. 

Woodcock,  robin,  marsh  blackbird,  plover,  curlew,  tatler,  willet,  godwit,  sandpiper, 
snipe,  avocet,  coot,  mud  hen,  rail,  duck  (except  teal  and  wood  duck),  goose,  brant, 
swan Oct  1-Apr.  15. 

1  Tame  deer  kept  in  confinement  may  be  killed  by  the  owner  at  any  time,  or  any  deer  injuring  crops,  by 
the  owner  or  occupant  of  the  premises,  under  permit  from  secretary  of  state. 

*  Special  squirrel  aeasofu:  Benton,  Decatur,  Wilson,  June  1-Jan.  1;  Carroll,  June  15-Mar.  1;  Carter,  July 
15-Mar.  1;  Crockett,  Weakley,  July  1-Feb.  1;  Dyer,  June  1-July  liand  Oct.  1-Jan.  1;  Fa3rette,  July  15- 
Jan.  1;  Gibson,  Sevier,  June  1-Feb.  1;  Hardeman,  July  15-Feb.  15;  Haywood,  May  1-Jan.  1;  Hendenon, 
July  15-Jan.  15;  McNairy,  Madison,  July  1-Mar.  1;  Robertson,  July  1-Jan.  1;  Shelby,  June  15-Feb.  1;  Stew- 
art, Aug.  1-Feb.  1 ;  Warren,  Oct.  1-Mar.  L  Bedford,  Blount,  Cannon,  Clay^  Coffee,  Cumberland,  Dickson, 
Fentress,  Giles,  Greene,  Hickman,  Humphreys,  Jackson,  Knox,  Lawrence,  Lincoln,  London,  MarshaU, 
Maury,  Meigs,  Moore,  Overton,  Perry,  Pickett,  Putnam,  Rhea,  Sequatchie,  Sullivan,  Van  Buran,  Wash- 
ington, Wayne,  White,  Williamson,  unprotected. 

In  Chester,  Hardeman,  Hardin,  and  McNairy  Counties  anyone  may  kill  squirrels  on  his  own  propertytt 
any  time  for  his  oirti  use 

»  Special  wild  turkey  aeoiotu:  Dyer  (gobblers),  Nov.  1-May  1  (hens),  Nov.  1-Feb.  1;  Clay,  Fentress, 
Overton,  Pickett,  Aug.  1-May  1. 
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Open  seasons  far  game — Continued. 

(1907-1911):  OpeSMOIOM. 

Doer  (female  deer  and  spotted  f^wn  protected  an  tbiO  year) Not.  1-Jan.l. 

Antelope,  sheep,  5  years Nov.  1, 1916. 

Quail  or  partridge,  dove Nov.  1-Feb.  1, 

Prairie  chicten  or  pinnated  grouse,  pheasants  (Mongolian,  English),  5  years Nov  1, 1916. 

wad  turkey Dec.l-Apr.l. 

Utah  (1909): 

Deer  (see  exception) Oct.  16-Nov.  15. 

Exception:  Nonresident  not  permitted  to  kill  deer. 

Elk,  antelope,  sheep Mar.  11.1913. 

Quail,  partridge,  grouse,  prairie  chicken,  pheasants  (Chinese,  English,  Mcmgolian) 

(see  exceptions) Mar.  11. 1913. 

Exeeptioiu:  Quail  in  Garfield,  Kane,  and  Washington  Counties. .  Aug.  1-Feb.  1 
Quail  in  Carbon,  Davis,  ^alt  Lake,  Sevier,  Utah,  and  Weber 

Counties Oct.  1-Nov.  1 

8age  hens  in  Beaver,  Box  Elder,  Carbon,  Emery,  Garfield,  Grand,  Iron,  E^ne,  Mil- 
lard, Morgan,  Piute,  Rich,  San  Juan,  Sanpete,  Sevier,  Summit,  Uinta,  Wasatch, 

Washington,  Wayne,  and  Weber  Counties Ang.l-Dec.1. 

Sage  hens  in  Cache,  Davis,  Juab,  Salt  Lake,  Tooele,  and  Utah  Counties Mar.  11. 1913. 

Dove Aug.l-Deo.1. 

Snipe,  shore  birds,  duck,  goose,  brant,  swan Oct.  1-Jan.  1. 

Vermont  i  (1894-1911): 

Deo*  with  horns  not  less  than  3  inches  long  (no  open  season  for  others) Nov.lS-Nov.aS. 

Moose,  caribou No  open  season. 

Hare,  rabbit Sq>t.  15-Mar.  1. 

Gray  squirrel Sept.  15-Dec  1. 

QuaU S^t.  15-Dec.  L 

Ruffed  grouse  (partridge),  woodcock S^t  16-Nov.'l5. 

Pheasant,  English  partridge Oct.  1, 1913. 

Dove,  rail,  swan No  open  season. 

Plover  (other  than  upland),  English  snipe Sept.  15-Dec.  1. 

Upland  plover .*. Aug.  1, 1915. 

Duck  (except  wood  duck,  Sept.  16, 1916),  goose Sept.  1-Jan.  1. 

Tlrsliila>  (190^1910): 

Deer  (except  in  Brunswick  and  GreenesvUle  Counties,  Oct.  1-Feb.  1) Sept  1-Dec  1. 

Rabbit Nov.  1-Feb.  U 

Squirrel: 

Brunswickand  Grecnesvllle  Counties Nov.l-Feb.l* 

Isle  of  Wight  and  Southampton  Counties  (gray  or  fox) Sept.  1-Jan.  15 

Warren  County Nov.  15-Jan.  1 

Opossum  in  Halifax  County Oct.  15-Feb.  1 

Quail  or  partridge,  pheasant  or  grouse,  wild  turkey,  woodcock  (see  exceptions) Nov.  1-Feb.  1. 

ExeeptUms:  West  of  the  Blue  Ridge Nov.  1-Jan.  1 

Dove  in  Brunswick  and  GreenesvUle  Counties Aug.  15-Jan.  15 

Robin Feb.  15-Apr.  1. 

Surf  bird,  plover,  curlew,  tatler,  wiUet,  sandpiper,  snipe  (except  Wilson  and  robin 

snipe),  mud  hen,  gallinule,  rail  (except  sora) July  20-Jan.  1. 

Summer  or  wood  duck,  winter  waterfowl  in  Brunswick  and  Greenes- 
vUle Counties Aug.  1-Jan.  1 

Winter  waterfowl  (except  in  Brunswick  and  GreenesviUe  Counties) Oct.  15-May  1.* 

Washlnston'  (1903-1911): 

Deer  (males  only),  caribou,  sheep,  goat Sept.  1-Nov.  1. 

EUc .\ Oct.  1,  1915. 

Moose,  antelope  (males  only) Sept.  15-Nov.  1. 

1  The  governor  is  authorised  to  suspend  op3n  seasons  in  time  of  drought  and  fix  another  open  season 
for  deer  in  sndi  event. 

*  Deer  kept  in  fx-ivate  game  preserves  may  be  kiUed  by  the  owners  at  any  time. 

*  Beards  of  supervisors  may  shorten  the  open  seasons  in  their  counties  and  make  other  restrictions  not 
lepognaht  to  law  *'  and  may  include  in  sudi  protection  other  game  not  speciflcaUy  mentioned  in  this  sec- 
tion."  Code  1904.  sec.  2070a,  as  amended  in  1906. 

*  Residents  of  the  State  may  kiU  rabbits  on  their  own  lands  at  any  time. 

*  Residents  of  State  may  kill  squirrels  on  their  own  lands  at  any  time. 

*  Wildfowl  can  not  be  hunted  on  Wednesdajrs  and  Saturdajrs  on  Back  Bay,  Princess  Anne  County. 

'  On  Mercer  Island  and  shores  of  Lake  Washington  game  animals  and  b  rds  are  protected  all  the  year. 
(Laws  1909,  ch.  54.) 
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26  QAME  IAW8  rOB  191L 

Open  seasons  /or  game — Continued. 

WashtecCen  (1903-1911)— Continued.  Open  uatomt. 

Femidedeer,  moote,  Antelope,  and  spotted  lawn No  op«i  season. 

Quail,  ruffed  grouse,  grouse,  prairie  chicken,  sage  hen,  pheasant,  and  other  imported 

upland  game  birds  (see  exceptions) Oct.  1-Jan.  1. 

Ezceptkmt:  Quail  in  ClaUani,  Clarice,  Kitsap,  Skagit,  and  Whatcom  Counties, 

and  counties  east  of  (Cascades Oct.  1, 1912 

Partridge,  pheasant  (Chinese  ringneck,  English,  and  golden),  in  same  coun- 
ties and  also  Snohomish  County Oct.  1,1912 

Grouse  in  Douglas,  Ferry,  Okanogan,  and  Sterens  Counties. .  Aug.  15-Jan.  1 

Grouse  in  other  counties  east  of  Cascades Sept.  1-Oct.  16 

Prairie  chicken  in  Adams,  Clieian,  Columbia,  Douglas,  Feny,  Oarlidd,  Grant, 
Lincoln,  Okanogan,  Steyens,  and  Wallawalla  Counties...  Sept.  1-Oct.  16 

Prairie  diicken  in  other  counties  east  of  Cascades Sept.  1, 1912 

Hungarian  partridge Oct.  1, 1913. 

Dove No  oi>en  season. 

Plover,  curlew,  snipe,  rail,  other  shore  birds,  dudr,  goose,  brant,  swan  (see  excep- 
tion)   Oct.  1-Feb.  1.1 

Eiceplim:  In  Adams,  Douglas    Ferry,  Grant,  Lincoln,  Okanogan,  Spokane, 

Stevens,  and  Whitman  OmnJes Sept  l^Jaa.  1 

W<st  VIrsinIa  (1909-1911): 

Deer  (with  horns  more  than  4  inches  long— no  open  season  for  any  other  deer) Oct.  15-Dec.  1. 

Squirrel  (gray,  black,  red,  fox) Sept.  1-Dee.  L 

Quail  (Virginia  partridge) Nor.  1-Dec  1. 

Ruffed  grouse  (pheasant),  wild  turkey Oct.  15-Dec.  1. 

Pheasants  ^Elnglish,  Chinese,  Reeves,  Lady  Amherst),  capercailzie,  or  any  other  * 

introduced  foreign  game  bird,  dove,  wood  duck. No  opea  season. 

Plover,  sandpiper,  woodcock,  reedbird,  rail  (ortolan) July  15-Dee.  20. 

Snipe Oct.  IS-lCar.  1. 

Dude  (except  wood  duck,  no  open  season),  goose,  brant S^t,  1-Apr.  20. 

WlM€fnslii  (199&-1911): 

Dew  (see  exceptions) Nov.  11-Dec.  1. 

Etceptiona:  Door  and  Shawano  Counties,  5  years Nov.  11, 1912 

Adams,  Brown,  Buffalo,  Calumet,  Columbia,  Crawford,  Dane,  Dodge,  Fond 
du  Lae,  Grant,  Green,  Green  Lake,  Iowa,  Jefferson,  Kenosha,  Kewaunee, 
La  Crosse,  Lafayette,  Manitowoc,  Marquette,  Milwaukee,  Monroe,  Outap 
gamie,  Ozaukee,  Pepin,  Portage,  Racine,  Richland,  Rock,  Sauk,  Sheboy- 
gan, Vernon,  Walworth,  Washington,  Waukesha,  Waupaca,  Waushara, 

and  Winnebago  Counties No  oi>en  season 

Moose No  open  season. 

Rabbit,  in  Eau  Claire,  Pierce,  Portage,  Waupaca,  and  Waushara  Counties Sept.  10-Feb.  1. 

In  Brown,  Calumet,  Columbia,  Dane,  Dodge,  Dunn,  Green,  Green  Lake,  Jeffer- 
son, Juneau ,  Kewaunee,  La  Crosse,  Lincoln,  Manitowoc ,  Milwaukee ,  Outagamie, 
•Ozaukee,  Rode,  Sheboygan,  Trempealeau,  Walworth,  Washington,  Waukesha, 

an^  Wood  Counties Oct.  1*-Feb.  1. 

Squirrel  (gray ,  fox,  black,  see  exceptions) Oct.  10-Feb.  1 . 

Exceptions:  Chippewa,  Eau  Claire,  Pierce,  Portage,  Rusk,  St.  Croix,  Waupaca, 

and  Waushara  Ck>unties Sept.  10-Feb.  1 

Waukesha  County No  open  season 

Quail,  pheasants  (Chinese,  English,  Mongolian),  8  years Oct.  1. 1W5. 

Partridge,  plover,  snipe,  woodcock Sept.  10-Dec  1. 

Prairie  chicken,  grouse:  In  Adams,  Ashland,  Barron,  Bayfield,  Brown,  Burnett, 
Buffalo,  Chippewa,  Clark,  Crawford,  Dodge,  Douglas,  Dunn,  Eau  Claire,  Grant, 
Iowa,  Jackson,  Juneau,  Lafayette,  Marquette,  Monroe,  Oconto,  Outagamie,  Pepin, 
Pierce,  Polk,  Portage,  Richland,  Rusk,  St.  Croix,  Sawyer,  Shawano,  Vernon, 

Washburn,  Waupaca,  Waushara,  and  Wood  Counties « Sept.  10-Oct.  1. 

Prairie  chicken,  grouse:  In  rest  of  State S^t.  1,1915. 

Dove,  swan No  op«i  season. 

Coot  or  mud  hen,  rail,  rice  hen,  duck S^t.  1-Jan.  1. 

Goose,  brant Sept.  10-May  L 

Wyoming  (1909-1911): 

Deer Sept.  l-Dec  L 

Moose,  elk,  sheep  (except  elk  and  male  sheep  in  Carbm,  Fmnont,  and  Uinta  Coun- 
ties and  in  Big  Horn  and  Park  Counties  west  of  Big  Horn  River,  Sept.  1-Dee.  1), 
antelope,  4  years 8ept.l.  1915. 

>  Shore  birds,  geese,  and  brant  may  also  be  shot  Mar.  1-June  1  ia  Chehalis,  Clallam,  Jefleison,  Padfic, 
and  San  Juan  Counties,  along  the  coast  and  5  miles  inland. 
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Open  teaaons  for  game — Continued. 

(U09-1911)— OontinQed .  Open  mamu. 

Quail,  MoagoUan  pheuant,  3  yean Sept.  25, 1912. 

Orooie,  other  than  sage  grouse  (see  exception) Sept.  25-Dec.  1 

Exception:  Albany,  Carbon,  Laramie,  and  Sweetwater  Counties. .  Aug.  l-8ept.  16 

Sage  groose  (ezoept  hi  Natrona  and  Sheridan  Counties,  At^.  1, 1915),  curlew Aug.  1-Oct.  1. 

DoveySwaa No  oi>en  season. 

Sandpiper,  snipe,  or  other  shore  bird  (except  curlew),  duck,  goose Sept.  1-May  1. 

Alberta  i(1906>1900): 

Deer,  elk  or  wi^ti,moo0e,  caribou Nor.  1-Dec.  15. 

Antelope. Oct.l.-Nov.  1. 

Buffalo ^o  open  season. 

Sheep,  goat "Bept.  1-Oct.  15. 

Partridge  except  Hungarian  partridge,  grouse,  prairie  chicken,  ptarmigan,  pheas- 
ant (except  English,  no  open  season) Oct.  1-Nov.  1. 

Plover,  curlew,  sandpiper,  snipe,  shore  bird,  coot,  rail,  crane Sept.  1-Jan.  1. 

I>uck,s8wan Aug.  23-Jan.  1. 

Bfftttolft  CotamMa*  (1806-1911): 

I>eer,goat Sept.  1-Dec.  15. 

Bull  elk  or  w^iti,  bull  moose,  bull  caribou,  hare. Sept.  1-Jan.  1.* 

Sheep,  rams  only Sept.  1-Nov.  15.» 

Young  of  deer  and  females  and  young  of  ^k ,  moose,  caribou,  and  sheep No  open  season . 

Bear Sept.  1-July  15. 

Quail,  English  partridge,  prairie  chicken,  pheasant,  black  game, capefcailsie,  snli>e, 
goose,  swan No  open  season.* 

Oroose,  ptarmigan,  duck  north  of  latitude  55*  (in  rest  of  Province  no  open  season  >) . .  Sept.  15-Mar.  30.' 

Plover,  bittern,  heron,  meadowlark Sept.  1-Mar.  1. 

Manitoba  (1909): 

Deer,  elk  or  wi^ti,  moose,  caribou  or  reindeer,  mtelope  or  oabri  (males) Dec.  1-Deo.  15. 

Females  and  young  of  foregoing  species  and  bison  or  buffalo No  op«i  season. 

Quail,  woodcock,  plover  (except  upland  plover),  sandpiper,  snipe Aug.  1-Jan.  1.  ** 

Partridge,  prairie  chicken,  grouse Oct.  1-Oct.  20.^ 

Dove NoLOpen  season. 

Pheasant,  11  years « Oct.  1,1929. 

Upland  plover - Julyl-Jan.  1. 

Duck Sept.  1-Dec.  1. 

New  Bninawlck  (1909-1911): 

Deer,  moose,  oaribou  (cow  and  calf  moose  and  cow  caribou,  no  open  season) Sept.  15-Deo.  1. 

Partridge,  snipe,  woodcock Sept.  15-Dec.  1. 

Pheasant No  open  season. 

Teal,woodduck,dusky  or  black  duck,  goose,  brant Sept.  1-Dec.  2. 

Shore  or  other  birds  on  beaches,  islands  or  lagoons  bordering  tidal  waters  of  Narth- 

umbtriand  Strait,  Gulf  of  St.  Lawrence,  and  Bay  ofChaleur Aug.  15-Jan.l. 

Ifewt<raiidtaitd«  (1902-1911): 

Elk,  moose,  10  years Jan.  1^1912. 

Carftxm  (except  in  a  special  region  near  Grand  Lake,  no  open  season) Oct.  21-Feb.  l.> 

Ptarmigan,  willow  grouse  or  partridge,  plover,  curlew,  snipe,  or  ''other  wild  or 
migratory  birds  (except  wild  geese)" Sept.  ao-Dec.  15. 

Ctq>ercailsie,  black  game,  10  years Oct.  12, 1917. 

1  North  of  latitude  55*  any  game  animal  or  bird,  except  elk  Kid  buffalo,  may  be  killed  at  any  time  if 
needed  for  food. 

s  Except  white- winged  scoters,  north  of  township  50,  which  may  be  taken  at  any  time. 

s  The  lieutenant  governor  in  council  is  empowered  to  open  seasons  each  year  for  coast  or  Colunbian 
deer,  quaU,  English  partridge,  prairie  chicken,  pheasant,  capercailzie,  black  game,  snipe,  and  goose,  and  for 
grouse,  ptarmagin,  and  duck  south  of  latitude  55".  The  {(^lowing  special  seas<ms  have  also  been  made  by 
orders  in  council:  Elk,  on  Vancouver  Island,  Sept.  1, 1913,  on  mainland,  S^t.  1, 1912;  moose,  in  the  East 
Kootenay  district,  no  open  season;  mountain  sheep,  in  the  Yale,  Okanogan,  and  Similameen  districts, 
Sept.  1 ,  1913;  south  of  the  Canadian  Pacific  Railway,  from  the  coast  to  Columbia  River  and  from  Revelstoke 
to  the  international  boundary,  no  open  season.  Resident  Indians  (nonresidents  not  allowed  to  hunt)  and 
farmers  in  "unorganised  districts''  may  kill  deer  tor  immediate  use  as  food,  but  Indians  can  kill  does  and 
fawns  only  Aug.  1-Feb.  1;  tree  miners  engaged  in  plao^  mining  or  prospecting  in  unorganized  districts,  and 
surveying  or  engineering  parties  engaged  in  their  duties  may  kill  any  game  for  food. 

«  Poor  settlers  may  kill  any  birds,  except  capercailzie  and  bla<dc  game,  at  any  time,  for  immediate  con- 
sumptitm  by  themselves  or  their  ftuniiies. 

*  Additional  open  season  Aug.  1-Oct.  1. 
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Open  seasons  for  game — Continued. 

Jfwm  Seotia  (1908-1910):  OpeH  mmom. 

Deer,  caribou,  4  years Oct  1,1912. 

Moose  (see  exceptions) Sept.  16-Nov.  16. 

Exception:  Cape  Breton  Island Oct.  1, 1916 

Calf  moose  under  1  year No  open  season. 

Cow  moose Sept.  20, 1912. 

Hare,  rabbit Not.  l-Mar.  1. 

Quail,  sharp-tailed  grouse,  ptarmigan,  plovw,  cuilew,  yellow  legs,  sandpiper,  snipe, 

hax>n,  bittern,  beach  birds,  waders,  teal,  wood  duck Aug.  15-Mar.  L 

Ruffed  grouse  or  birch  partridge Oct.  1-Nov.  1. 

Canada  grouse  (spruce  partridge),  chukar  partridge,  pheasant,  capercailzie,  black 

game...: No  open  season. 

Woodcock,  blue-winged  duck Sept.  1-Har.  1. 

Exception:  Blue-winged  duck  in  Cuml)erland  County Sept.  1-May  1. 

Ontario  1  (1907-1911): 

Deer  (except  in  Simooe  County,  to  Nov.  1, 1912,  and  except  fawns, no  open  season).  Nov.  1-Nov.  10.* 

Elkorwapiti No  open  season. 

Moose,  caribou,  or  reindeer  (see  exception) Oct.  M^-Nov.  16.» 

Exception:  Female  moose  and  young  moose  and  caribou No  open  season. 

Hare* Oct.  1-Dec  16. 

Squirrel  (black  or  gray) ;... Nov.  15-Dec2. 

Quail,  wild  turkey Nov.  15-Dec.  2. 

Partridge,  grouse,  prairie  fowl,  pheasant Oct.  15-Nov.  16. 

Capercailzie Sept.  15, 1915. 

Woodcock Oct.  l-Nov.16. 

Plover,  snipe,  rail,  other  shore  birds  or  waders Sept.  1-Dec.  16. 

Dove No  opm  season.* 

Duck  and  other  waterfowl  (except  goose  and  swan) Sept.  15-Dec.  16. 

Goose,  swan Sept.  16- Ai»".  16. 

Pitnce  Edward  Island  (1906-1907): 

Hare,  rabbit Sept.  1-Mar.  1. 

Partridge Oct.  1-Dec.  1. 

Plover,  curlew July  15-Jan.  1 . 

Snipe,  woodcock Sept.  1-Jan.  1. 

Yellow  l^s,  shore  and  other  birds  along  beaches  or  tidal  marshes,  teal,  black  or  blue- 
winged  duck Aug.  20-Jan.  1. 

Ooose.. Sept.  15-MaylO. 

Brant Oct.  l-Jime  10. 

Quebec  (1899-1910): 

Zone  /.•  Deer,  moose  (see  exceptions) Sept.  1-Jan.  1. 

Ezeeptione:  In  Ottawa  and  Pontiac  Counties Oct.  1-Dec.  1 

Cow  moose  and  young  deer  and  moose No  open  season. 

Caribou  (young,  no  open  season) Sept.  1-Feb.  1. 

Hare Dec.  1-Feb.  1. 

Bear Aug.  20-Jnly  1. 

B  Irch  or  swamp  partridge Sept.  1-Dec  15. 

White  partridge  or  ptarmigan. Nov.  1-Feb.  1. 

Woodcock,  plover,  curlew,  tattler,  sandpiper,  snipe Sept.  1-Feb.  1. 

Widgeon,  teal,  duck  (except  sheldrake),  guU,  loon Sept.  1-Mar.  1.' 

Zonet.  (3l6se  seasons  same  as  in  Zone  1,  except  as  follows: 

Caribou Sept.  l.-Mtr.l. 

Hare Oct.  16-Mar.  1. 

B  irch  or  swamp  partridge S^t.  15-Feb*  1. 

White  partridge  or  ptarmigan Nov.  15-Mar.  1. 

1  Lieutenant  governor  in  council  may  alter  close  seasons  in  region  north  and  west  of  French  River,  Like 
Nipissing,  and  Mattawa  River,  and  in  the  vicinity  of  Rondeau  Park  and  close  for  a  definite  period  sesioof 
for  any  game  animal  or  nonmigratory  game  bird  whose  numbers  have  diminished. 

s  Persons  who  put  deer  on  their  own  lands,  and  their  licensees,  may  hunt  such  deer  Oct.  IrNov.  16. 

*  South  of  the  Canadian  Pacific  R.  R.,  between  Mattawa  and  the  Manitoba  boundary,  Nov.  1-16. 

*  Cottontail  rabbits  (wood  hares)  may  be  killed  during  close  season  when  damaging  trees  or  shrubs. 

*  Under  act  for  protection  of  insectivorous  birds,  Rev.  Stats.,  1897,  ch.  289,  sec.  3. 

*  Zone  No.  1  comprises  the  whole  Province,  except  that  part  of  the  counties  of  ChicoutimI  and  Sagueosf 
east  and  north  of  the  River  Saguenay.    Zone  No.  2  comprises  the  excepted  part  of  said  counties. 

'  Inhabitants  of  Zone  2  and  Qasp6  County  may  take  these  birds  for  food  Aug.  l-Jone  1. 
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Open  9eaions  /or  game — Ck>ntmued. 

Sftskmtrbewan  i  (19a>-1907):  0pm  9ea$(m$, 

Deer,  elk  or  wiq>iti,  mooM,  cariboa  (femtles  and  joang,  no  open  season) Dec.  l>Dec.  15. 

Antelope  (young,  no  open  season) Oct.  1-Nov.  15. 

Buffalo No  open  season. 

Partridge,  prairie  chicken,  grouse,  ptarmigan..'. Oct.  1-Nov.  1. 

EngUsh  pheasant No  open  season. 

PloTer,  curlew,  sandpiper,  snipe,  shore  birds,  coot,  rail,  duck,  goose,  swan Sept.  1-Jan.  1. 

Crane Aug.  1-Jan.  1. 

UnorsanlMd  Territories  *  (Keewatin,  Mackenzie,  etc)  (1894-ld(Mi): 

Deer,  elk  or  wi^iti,  moose,  caribou,  goat,  sheep Dec.  1-Apr.  l.« 

Buffalo Jan.  1,1912. 

Musk  ox Oct.  15-Mar.  20. 

Partridge,  prairie  ofaleken,  grouse,  pheasant Sept.  1-Jan.  1. 

Duck,  goose,  swan Sept.  1-Jan.  16. 

Taken  «(1902-190C): 

Deer,  elk  or  wapiti,  moose,  caribou,  sheep,  goat,  musk  ox Sei>t.  l-liar.  1 . 

Bison  or  boflak) No  open  season. 

Partridge,  prairie  chicken,  grouse,  ptarmigan,  pheasant Sept.  1-Mar.  15. 

Sandpiper,  snipe,  crane,  duck,  goose,  swan Aug.  10- June  1 . 

SHIPMEITT   OF   GAME. 

Shipment  is  the  most  important  feature  of  the  traffic  in  game.  If 
permitted  without  limitation  it  is  a  great  factor  in  game  destruction. 
A  realization  of  this  fact  has  induced  many  of  the  States  to  prohibit 
export  of  all  or  certain  kinds  of  game,  and  in  a  few  instances  all 
transportation  even  within  the  State.  The  subject  may  be  convenr 
iently  considered  under  the  following  subheads:  "Federal  laws," 
and  "State  laws  prohibiting  expoili." 

FEDEBAL  LAWS. 

Federal  laws  affecting  the  shipment  of  game  comprise  the  statutes 
regulating  interstate  commerce  in  game  and  the  importation  of  birds 
from  foreign  countries,  and  those  providing  for  the  protection  of 
birds  and  game  on  territory  under  immediate  Federal  jurisdiction. 

They  comprise:  (1)  Sections  241  to  244  of  the  Criminal  Code  (35 
Stat.,  1137),  regidating  the  importation  and  interstate  sliipment  of 
game  ;*  (2)  the  tariff  act,  imposing  duties  on  game,  skins,  and  feathers 
imported  from  foreign  countries;  (3)  the  act  regulating  the  intro- 
duction of  eggs  of  game  birds;  (4)  the  game  law  of  Alaska;  and  (5) 
provisions  for  protecting  birds  in  the  national  parks,"  national  forests, 
and  other  Government  reservations.  These  laws  are  more  fully  dis- 
cussed in  Bulletin  No.  16  of  the  Biological  Survey,  entitled  "Digest 

1  Lieutenant  governor  in  council  may  extend  close  seasons  over  current  year  within  limits  on  petition 
of  six  game  guardians. 

t  Indians,  Inhabitants,  travelers,  explorers,  and  surveyois  in  need  of  food  exempt  Qovemor  In  council 
may  alter  seasons. 

s  Also  July  15-Oct.  1. 

*  Indians,  expUveis,  surveyors,  prospectors,  miners,  and  travelers  in  need  of  food  are  exempt.  Com- 
mlssloner  in  councfl  may  alter  seasons. 

*  These  sections  are  sections  2, 3,  and  4  of  the  Lacey  Act  as  amended. 

*  The  law  governing  the  Yellowstone  Park  prohibits  any  person,  or  any  stage,  express,  or  railway  com- 
pany  from  receiving  for  transportation  animals,  birds,  ot  fish  taken  in  the  park,  tmder  a  penalty  not  exceed- 
ing 1300.    (28  8tat.,ch.72,aec.4.) 
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of  Game  Laws  for  1901"  (pp.  69-79).  The  full  text  of  the  new 
Alaskan  game  law  of  1908,  with  the  regulations  now  in  force,  is 
published  in  circulars  Nos.  66  and  75  of  the  Biological  Survey.  Sec- 
tions 241,  242,  243,  and  244  of  the  Criminal  Code  of  th«  United 
States  are  as  follows: 

Sec.  241.  The  importation  into  the  United  States,  or  any  Territcny  at  District 
thereof,  of  the  mongoose,  the  so-called  ** flying  foxes"  or  fruit  bats,  the  English  spar- 
row, the  starling,  and  such  other  birds  and  animals  as  the  Secretary  of  Agriculture 
may  from  time  to  time  declare  to  be  injurious  to  the  interests  of  agriculture  or  horti- 
culture, is  hereby  prohibited ;  and  all  such  birds  and  animals  shall,  upon  arrival  at 
any  port  of  the  United  States,  be  destroyed  or  returned  at  the  exp^Me  of  the  owner. 
No  person  shall  import  into  the  United  States  or  into  any  Territory  or  District  thereof, 
any  foreign  wild  animal  or  bird,  except  under  special  permit  from  the  Secretary  of 
A^culture:  Provided,  That  nothing  in  this  section  shall  restrict  the  importation  of 
natural  history  specimens  for  museums  ot  scientific  collections,  or  of  certain  cage 
birds,  such  as  domesticated  canaries,  parrots,  or  such  other  birds  as  the  Secretary  of 
Agriculture  may  designate.  The  Secretary  of  the  Treasury  is  hereby  authorized  t<\ 
make  r^ulations  for  carrying  into  effect  the  provisions  of  this  section. 

Sec.  242.  It  shall  be  unlawful  for  any  person  to  deliver  to  any  common  carrier  for 
transportation,  or  for  any  common  carrier  to  transport  from  any  State,  Territory,  or 
District  of  the  United  States,  to  any  other  State,  Territory,  or  District  thereof,  any 
foreign  animals  or  birds,  the  importation  of  which  is  prohibited,  or  the  dead  bodies  or 
parts  thereof  of  any  wild  animals  or  birds,  where  such  animals  or  birds  have  been 
killed  or  shipped  in  violation  of  the  laws  of  the  State,  Territory,  or  District  in  whidi 
the  same  were  killed,  or  from  which  they  were  shipped:  Provided,  That  nothing 
herein  shall  prevent  the  transportation  of  any  dead  birds  or  animals  killed  during  the 
season  when  the  same  may  be  lawfully  captured,  and  the  export  of  which  is  not  pro- 
hibited by  law  in  the  State,  Territory,  or  District  in  which  the  same  are  captured  or 
killed:  Provided  further ,  That  nothing  herein  shall  prevent  the  importation,  transpor> 
tation,  or  sale  of  birds  or  bird  plumage  manufactured  from  the  feathers  of  barnyard 
fowls. 

Sec.  243.  All  packages  containing  the  dead  bodies,  or  the  plumage,  or  parts  thereof, 
of  game  animals,  or  game  or  other  wild  birds,  when  shipped  in  interstate  or  foreign 
commerce,  shall  be  plainly  and  clearly  marked,  so  that  the  name  and  address  of  the 
shipper,  and  the  nature  of  the  contents,  may  be  readily  ascertained  on  an  inspection 
of  the  outside  of  such  package. 

Sec  244.  For  each  evasion  or  violation  of  any  provision  of  the  three  sections  last 
preceding,  the  shipper  shall  be  fined  not  more  than  two  hundred  dollars;  the  consignee 
knowingly  receiving  such  articles  so  shipped  and  transported  in  \iolation  of  said 
sections  shall  be  fined  not  more  than  two  hundred  dollars;  and  the  carrier  knowingly 
carrying  or  transporting  the  same  in  violation  of  said  sections  shall  be  fined  not  more 
than  two  hundred  dollars. 

STATE  LAWS  PBOHIBITINa  EXPORT. 

Since  the  constitutionality  of  the  Connecticut  statute  prohibiting 
export  of  certain  game  was  established  by  the  supreme  court  in  1896/ 
nonexport  laws  have  been  generally  adopted,  and  at  the  present  time 
every  State  prohibits  the  export  of  certain  kinds  of  game.  In  some 
States  sportsmen  are  allowed  to  carry  a  limited  amount  of  game  out 
of  the  State  under  special  restrictions,  and  exceptions  to  the  laws 

I  Geer  v.  Conn.,  IGl  U.  S.,  519. 
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prohibiting  export  are  also  made  in  the  case  of  birds  and  animals 
intended  for  propagation. 

Restrictions  on  shipment  from  tiie  State  have  now  become  so 
stringent  that  all  the  States  and  Territories  west  of  the  Mississippi 
River,  except  two,  North  and  South  Dakota,  prohibit  export  of  all 
game  protected  by  local  laws,  and  these  permit  the  export  of  only- 
plover,  woodcock,  and  cranes.  East  of  the  Mississippi,  laws  pro- 
hibiting the  export  of  all  game,  or,  in  some  cases,  all  but  one  or  two 
unimportant  species,  are  in  force  in  all  the  States  except  a  small 
group  along  the  coast  from  Massachusetts  to  Maryland  and  four 
Southern  States — North  Carolina,  Georgia,  Florida,  and  Kentucky. 

Special  attention  is  called  to  the  following  table,  which  contains  a 
list  of  the  game  prohibited  from  export  by  each  State  and  Territory: 

Export  of  Game  ProkibUed. 
Alabama:  All  protected  game. 

Exceptions:  Nonresident  Qeoisee  may  take  wHh  bin  or  have  carried  to  htia,  openly,  game  lawfoCy 
kitted  by  hia.    State  gftme  sad  fldi  oommiwioner  may  issue  permit  to  Any  person  to  capture,  kill,  or 
export  game  hiida  at  any  time,  dead  or  alire,  for  scieotiftc  or  propagatfaig  p  vpoees. 
Alaskat  Deer,  moose,  caribou,  dieep,  goat,  bear,  or  bides  of  tbese  animals;  wild  birds,  except  eagles,  or 
any  parts  thereof. 

Exeeptiont:  Specimens  may  be  exported  under  restrictions  imposed  by  tba  Seciatary  of  Agriculture, 
and  trophies  of  big  game  under  licenses  issued  by  the  govemor.i 
Arisona:  AD  protected  game,  and  diick,  goose,  and  brant. 

Arkansas:  Deer  (unless  raised  in  captivity),  wild  turkey,  wild  fowl,  game  of  any  description  ejcept  rab- 
bits, which  must  be  shaped  open  to  view.    (Squirrels  can  not  be  shipped  out  of  Craighead,  Dallas, 
Lafayette,  and  White  Counties.)    Local  exceptions  in  Clay  and  Mississippi  Counties. 
Callfomla:  All  protected  game. 
Colorado:  All  protected  gome. 

Exceptions:  Game  may  be  exported  under  i>ermit  from  game  commissioner  If  permit  be  attached 
and  package  plainly  marked  so  as  to  show  nature  of  contents.    The  following  fees  are  charged  for  exp<N:t 
I>ermits:  Elk,  $10;  deer,  95;  sheep,  S5;  bird,  25  cents— in  each  case  the  edible  portion  alone. 
Connecticut:  Quan,  mffed  grouse,  woodcock. 
Delaware:  Rabbit,  quail,  partridge,  woodcock  (nonresidents  also  prohibited  from  shipping  English  snipe). 

Squfarre),  dove,  rafl,  reedbird,  goose,  brant,  for  sale. 
Florida:  Deer,  deer  liides,  quail  or  partridge,  wild  turkey  from  county;  ducks  for  sale  from  Brevard  and 

Volusia  Counties. 
Georgia;  Quafl  or  partridge. 
Matae:  All  protected  game. 

Exceptions:  Any  hunter  may  export,  under  hunting  license,  big  game  lawfully  taken,  under  a  50-cent 

permit  obtained  from  a  Justice  of  the  peace,  probate  Judge,  game  warden,  or  deputy  game  warden  on  a 

sworn  statemont  to  issuing  officer  that  game  was  not  procured  contrary  to  law.    Mounted  heads  and 

sti^ed  bfards  legaBy  secured  may  be  exported. 

Illinois:  Squirrel,  quail,  ruffed  grouse,  pinnated  grouse,  prairie  cUokea,  pheasant,  wild  turkey,  shore 

birds,  duck,  goose,  brant,  taken  in  the  State. 

Exceptions:  Game  may  be  exported  under  license  from  the  State.    Nonresident  may  take  from  State 
50  birds  killed  by  himself,  if  carried  openly  for  inspection. 
mffiana:  Dev,  quafl,  grouse,  prairie  chicken,  pheasant,  wild  turkey,  woodcock,  deck,  goose,  brant,  and 
other  waterfowl. 

Exception:  Nonresident  may  take  tram  State  15  birds  killed  by  Iiimself,  if  carried  openly  for  inspectfon 
together  with  his  license,  or  45  if  he  has  hunted  for  3  or  more  days  conseeutivdy. 
Iowa:  All  protected  gome. 

Bxceptiom:  Nonresident  may  take  from  State  not  more  tlian  23  game  birds  or  animals,  if  carried  openly 
for  inspectfon,  and  if  hunting  lieense  be  shown  on  request. 
Kansas:  All  protected  game. 

Kentucky:  Quail,  partridge,  grouse,  pheasant,  wild  turkey  killed  in  the  State. 
Louisiana:  All  protected  game. 

Exception:  A  nonresident  licensee  may  carry  with  him  out  of  the  State,  under  his  license,  or  as  bag- 
gage, if  exposed  to  view,  1  turkey  gobbler,  23  ducks,  snipe,  or  rail,  15  of  other  game  birds.  Export  of 
deer  regulated  by  board  of  game  commissioners. 


1  See  p.  46  and  also  Circular  No.  66,  Biological  Survey,  U.  S.  Department  of  Agriculture. 
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Expert  of  game  prohibited — Continued. 

Bfatne:  Pesr,  moose,  quail,  ruffed  grouse,  pheasant,  capercailzie,  black  game,  plover,  woodcock,  snipe, 

sandpiper,  wood  duck,  dusky  or  black  duck,  teal,  gadwall  or  gray  duck,  mallard,  widgeon  or  baldpate, 

shoYeler,  pintail  or  sprigtail,  redhead,  scaup  or  greater  bluebill,  lesser  scaup  or  lesser  Muebill,  goMen- 

eye  or  whistler,  bufflehead,  ruddy  duck,  or  broadblll. 

Exceptions:  A  resident  of  the  State  may  export  1  deer  in  a  seascm  if  open  to  view,  tagged  to  show  name 
and  address  of  owner  and  accompanied  by  him,  and  under  flipping  license  1  moose,  6  partridges,'  10 
woodcock,  and  10  ducks  lawfully  killed  by  himself.  A  nonresident  may  export  under  hunting  lioensa 
1  moose  and  2  deer  lawfully  killed  by  himself  and  may  take  home  10  partridges,*  10  ducks,  and  10  wood- 
cock; he  may  also  ship  out  one  pair  ofgame  birds  a  month,  under  a  special  50-oent  license.  Live  game 
may  be  exported  for  breeding,  scientific,  or  advertising  purposes,  under  permit  of  the  oommlssionen 
of  inland  fisheries  and  game. 
Bfarylandt  OoufUp  provisions,  om  foUotot: 

Allegany— Deer,  squirrel,  rabbit,  partridge  or  quail,  pheasant,  English  pheasant,  turkey,  dove,  woodcock 
from  county  (for  sale). 

Anne  Arundel— All  protected  game,  viz:  Squirrel,  rabbit,  quail,  partridge,  pheasant,  woodcock,  snipe, 
plover,  duck,  goose,  brant,  swan  from  county. 

Baltimore— Partridge,  pheasant  from  county. 

Calvert— Rabbit,  partridge,  woodcock  from  county  (for  sale,  barter,  or  trade). 

Caroline— Rabbit,  quail,  partridge,  woodcock  from  county. 

Cecil— Squirrel,  quail,  grouse,  woodcock,  plover  from  county. 

Dorohester— Squirrel,  rabbit,  quail,  partridge,  woodcock,  dove  (for  sale). 

Ezetption:  Twelve  quail  or  partridges,  6  squirrels,  rabbits,  woodcock,  and  doves  may  be  taken  oat 
of  the  county  at  one  time  as  personal  baggage,  if  carried  openly  and  not  intended  for  sale. 

Frederick— Squirrel,  partridge,  pheasant,  woodcock  from  county  (for  sale). 

Garrett— Partridge  (quail),  pheasant,  wild  turkey,  woodcock  from  county. 

Exception:  Nonresident  may  take  out  game  killed  under  his  hunting  license. 

Kent— Squirrel,  rabbit,  and  all  birds  from  county  (for  sale,  except  under  license). 

Montgomery— Partridge,  pheasant,  wild  turkey  from  county  (for  sale). 

Queen  Anne— Rabbit,  partridge,  woodcock,  from  county  (for  sale). 

Somerset— All  game,  viz:  Squirrel,  rabbit,  quail  or  partridge,  pheasant,  dove,  woodcock,  duck,  goose, 
from  county. 

Washington— Deer,  squirrel,  rabbit,  partridge,  pheasant,  woodcock,  wild  turkey  from  county  (tor  sale) 

Wicomico— Quail  or  partridge  from  Wicomico  and  Worcester  Counties  considered  as  one  territory. 

Worcester- Rabbit,  quail,  woodcock  from  county. 
Massachusetts:  Quail,  nifled  grouse,  woodcock  taken  in  State;  other  game  illegally  taken  in  State. 
Exception:  Nonresident  may  take  6  birds  out  of  the  State  under  his  hunting  license. 

Mtehlgan:  All  protected  game. 

Exceptions:  (1)  Doer  may  be  transported  outside  the  State  to  reach  a  point  within  the  State. 

(2)  Nonresident  licensee  may  take  out  1  deer  under  permit  from  State  warden,  and  also,  as  band 
baggage,  1  day's  bag  limit  of  birds. 

(3)  Landowners  and  members  of  clubs  owning  game  preserves  may  ship  during  open  season  under 
a  110  permit  from  State  warden  20  ducks  or  other  migratory  birds  killed  by  them  on  their  own 
premises. 

Bftnnesota:  All  protected  game. 

Exceptions:  Nonresident  licenjee  may  ship  home  in  open  season  under  his  license  coupons  1  deer  and 

25  birds  lawfully  taken  by  himself.    Domesticated  big  game  may  be  exported  under  permit,  and  also 

deer  and  moose  hides  for  tanning. 

misslsslppl:  All  protected  game. 

MIssourls  ^Vll  protected  game. 

Exceptions:  Game  may  be  exported  under  resident  or  nonresident  license  if  carried  openly  as  bagga^ 
or  express  or  in  owner's  possession  and  accompanied  by  him.  Export  for  scientific  or  propagating  pur- 
poses allowed  under  permit.    Deer  or  elk  raised  in  captivity  may  be  shipped  at  any  time. 

Montana:  Ail  protecred  game. 

Exception:  Game  lawfully  killed  may  be  exported  in  open  season  if  accompanied  by  owner,  and 
i^ident's  shipping  permit  from  State  game  and  fish  warden,  or  nonresident's  hunting  lioeiise;  total 
shipment  under  ona  license  not  to  exceed  season's  bag  limit;  packages  to  be  labeled  to  show  contents. 

Nebraska:  All  proteced  game. 

Exception:  Nonresident  may  ship  50  birds  out  of  State  under  hunting  license,  but  must  give  conunon 

carrier  invoice  of  number  and  kind  of  birds,  must  have  details  of  shipment  marked  on  license,  and 

must  accompany  the  shipment. 
Nevada:  All  protected  game. 

1  But  see  bag  limit  of  5  ruffed  grouse  (partridges)  on  p.  41. 
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Export  of  game  prohibited — Ck>ntmued. 

New  Hmmpsliiret  >  Deer  (except  heads  for  mounting),  elk,  moose,  caribou,  quail,  partridge,  ruffed  grouse, 
pheasant,  woodcock,  Wilson  snipe,  dove,  plover,  yeUowlegs,  sandpiper,  rail,  dock  (except  sheldrake), 
and  aU  "beach"  birds. 

Sxeeptkmt:  Deer  may  be  exported  by  resident  if  accompanied  to  ofBoe  of  carrier  by  owner,  shipped 

open  to  view,  properly  tagged,  and  labeled  with  name  of  actual  owner.   Nonresident  may  export, 

under  his  hunting  license,  2  deer  and  13  birds,  carried  open  to  view,  on  notice  of  number  and  kind  to 

the  commisslonar  who  issued  the  license. 

New  Jerseys  Squirrel,  hare,  rabbit,  quail  or  partridge,  rufTed  grouse  or  pheasant,  pinnated  grouse,  English 

pheasant,  ringneck  pheasant,  woodcock. 

Bxeeptkm:  EngUsh  or  ringneck  pheasants  killed  on  preserves  established  prior  to  April  15, 1903,  may 
be  exported  from  the  State.    Nonresident  licensee  may  export  10  rabbits  and  15  birds  a  day  if  carried 
openly. 
New  Mexico:  Export  fbr  market  of  all  game  protected  by  the  State. 

Exeepiion:  The  territorial  warden  is  authorised  to  issue  transportation  x>ermits  at  $1  each  ($2  in  case 
of  deer),  and  also  to  permit  export  of  game  or  birds  for  scientific  or  propagating  purposes. 
New  York:  Game  or  birds  taken  in  the  State. 

Exetptiom:  Nonresident  may  export  one  deer  under  his  hunting  license.    Head,  feet,  and  skins  of 
deer  l^;ally  captured  may  be  expwted  if  carried  separately,  peer  propagated  in  inclosed  parks  may 
be  exported  under  permit  of  conservation  commission. 
North  Carolina:*  Quail,  partridge,  pheasant,  ^use,  wild  turkey,  snipe,  shore  or  beach  bird,  woodcock 
taken  in  State. 

Exeeptkm:  Nonresident  may  take  out  of  State  under  his  hunting  license  60  quail  (partridges),  12 
grouse,  2  turkeys,  and  50  beach  birds  or  snipe  in  a  season.    Export  permitted  under  permit  of  Audu- 
bon  Society  of  ruffed  grouse,  wild  turkey,  woodcock,  snipe,  other  shore  birds,  and  nongame  birds  for 
propagation. 
Nortli  Dakota:  All  protected  game,  except  golden  and  upland  plover,  woodcock,  and  crane. 

Exception*:  Nonresident  licensee  may  carry  with  him  from  State  2  deer  and  grouse,  prairie  chickens, 
doves,  cranes,  and  swans  not  exceeding  20  in  all,  and  plover,  snipe,  ducks,  geese,  and  brant  not  exceed- 
ing 50  in  all,  open  to  view,  labeled  with  his  name  and  address  and  number  of  his  license.   Domesti- 
oated  game  may  be  exported  under  written  permission  of  board  of  control. 
Ohio:  Squirrel,  quail,  ruffed  grouse  or  pheasant,  introduced  pheasant,  dove,  woodcock,  plover,  snipe, 
shore  birds,  rail,  coot  (mud  hen),  duck,  goose,  swan  taken  in  the  State. 
Exception:  Nonresident  may  take  with  him  from  State  under  his  hunting  license  50  pieces  of  game. 
Okialioiiiai  AH  protected  game. 

Exception:  Nonresident  licensee  may  carry  to  his  home  two  dasrs'  bag  limit  of  game  birds. 
Oregon:  All  protected  game.  «- 

Exception*:  Any  dtizen  of  Washington  may  take  one  day's  bag  with  him  out  of  the  State.    Game 
birds  raised  in  captivity  for  breeding  purposes  and  pinioned  may  be  shipped  with  consent  of  State 
game  warden.   Game  for  propagation  or  scientific  purposes  may  be  exported  under  permit. 
Pennsylvania:  All  protected  game  taken  in  the  State. 

Exeeptiont:  Nonresident  licensee  may  take  with  him  from  the  State  one  day's  bag  labeled  with  his 
name  and  address  and  number  of  his  license.    Live  English,  Mongolian,  and  Chinese  pheasants  raised 
in  captivity  may  be  exported. 
Rhode  Island:  Quail,  ruffed  grouse,  and  woodcock. 

Exception:  Nonresident  may  take  with  him  from  the  State  under  his  hunting  license,  open  to  view, 
10  wildfowl  or  birds  the  export  of  which  is  otherwise  prohibited  by  law. 
South  Carolina:  All  game  birds  or  animals  taken  in  the  State. 

Exception:  Lksensee  may  carry  openly  2  deer,  50  partridges,  12  ruffed  grouse,  4  wild  turkeys,  50  beach 
birds,  50  ducks  and  geese  in  a  season. 
South  Dakota:  All  protected  game,  except  woodcock  and  golden  and  upland  plover. 

Exception*:  Two  deer.  A  certificate— good  for  five  days— that  such  game  was  lawfully  kiUed  must  be 
obtained  from  a  justice  of  (he  peace  and  given  to  the  carrier.  Any  resident  or  nonresident  may  carry 
out  of  the  State  any  game  bird  legally  in  possession.  Game  or  game  birds  raised  in  captivity  may 
be  exported  under  written  permission  of  State  game  warden. 

1  Blue  Mountain  Forest  Assoclatfon  permitted  to  ship  deer,  elk,  and  moose  killed  in  its  preserve. 

<  Export  is  also  prohibited  by  the  following  local  laws:  Deer^  Cherokee,  Craven,  Hyde  (Currituck  town- 
ship); tpUrrel,  Craven;  fuoit,  Alexander  (for  sale— except  50  at  one  time  by  nonresident  licenses) ,  Catawba, 
Cherokee,  Clay,  Cleveland  (3  years),  Craven,  Harnett,  Henderson,  IredeO,  Jackson,  Montgomery,  Ruther- 
fnd,  Stanly  (for  sale— except  by  owner  or  lessee  of  land  on  which  killed),  Surry  (for  sale),  Swain  (live). 
Union  (for  sale),  Yadkin  (for  sale);  wildfowl,  Craven  (from  State),  Brunswick  (Mar.  10-Nov.  10),  Dare 
(Mar.  10-Nov.  10),  New  Hanover  (Mar.  10-Nov.  10),  Stanly  (for  sale— except  by  owner  or  lessee  of  land 
on  which  killed);  otiker  game  Mrdt, Cherokee  (pheasant,  dove,  woodcock,  robin,  snipe),  Craven  (wild  turkey, 
dove,  woodcock),  Montgomery  (pheasant,  wild  turkey,  dove),  Stanly  (all  game  birds),  Tyrrell  (woodcock, 
sn^w— unless  killed  Nov.  1-Feb.  1),  Unfon  (dove«  lark— for  sale). 
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Export  of  game  prohibited — 0<mtmued. 

Twmweet  All  protected  game. 

Exemption:  Nonresident  may  take  with  him  from  the  State  50  docks  or  ao  pleoee  of  other  game,  but 
must  present  to  some  officer  or  employee  of  common  carrier  his  hunting  license  and  swoni  stateaeat 
that  his  game  will  not  be  sold. 

Teias:  All  wild  antmab,  wild  Urds,  and  wildfowl  fotmd  in  the  State. 

SxepUim:  Nonresident  licensee  may  take  with  him  from  the  State  1  male  deer,  75  docks  (if  killed  in 
three  consecutive  days),  and  one  day's  bag  limit  of  other  birds,  nnder  affldarit  that  his  game  will  not  be 
sold. 

Utabs  All  protected  game. 

Eieeptkm:  Nonresident  licensee  may  take  one  day's  bag  out  of  State  under  permit. 

Vermont:  Deer,  gray  squirrel,  quail,  ruffed  grouse  or  partridge,  plover,  English  snipe,  woodcock,  dock, 

goose. 

ExceptUmt:  Nonresident  licensee  may  export  1  deer  and  one  day's  bag  of  game  birds  under  license. 
Resident  may  export,  open  to  view,  the  season  limit  of  game  or  game  birds  under  his  license  by  having 
the  license  marked  with  shipping  point,  destination,  and  numl)er  of  each  kind  of  game. 

Vlrgliila:  All  protected  game. 

Eieeptiont:  During  open  season  nonresident  may,  under  his  hunting  license,  take  with  him  out  of 
the  State,  or  as  baggage  on  the  same  conveyance,  1  deer,  50  quail  or  partridges,  10  pheasants  or  grouse, 
3  wild  turkeys,  30  waterfowl,  and  25  of  each,  or  100  in  all,  of  plover,  snipe,  sandpipers,  willets,  tatlen, 
and  curlew,  if  killed  or  captiu^d  by  himself  and  shipped  open  to  view  and  plainly  labeled  with  his 
name  and  address.  Any  citizen  of  State  may  ship  from  the  State,  as  a  gift  and  not  for  sale  (which 
fact  must  be  stated  on  shipping  tag),  1  deer,  18  quail  or  partridges,  6  pheasants,  3  wild  turkeys,  and 
12  waterfowl,  if  open  to  view  and  plainly  labeled  with  names  and  addresses  of  donor  and  donee,  and 
number  of  each  kind  of  bird  so  shipped. 

Washlnfftont  All  protected  game. 

Exception*:  Nonresident  may  export  one  seascm's  limit  of  big  game  and  one  day's  bag  limit  of  birds 
under  his  hunting  license,  if  accompanied  by  affidavit  that  the  game  was  killed  by  him  and  is  not  for 
sale.    Export  of  game  animals  and  birds  raised  in  captivity  permitted. 

West  Virginias  All  protected  game. 

Wisconsin:  All  protected  game,  except  rabbit,  squirrel,  and  coot  (mud  hen). 

Exceptions:  During  open  season  nonresident  may  take  out  of  State  under  his  hunting  lloeose,  in 
personal  possession  or  as  baggage  or  express,  accompanying  same  to  State  line,  1  deer  and  not  more  than 
30  game  animals  and  birds  of  all  kinds,  provided  packages  are  plainly  marked  so  as  to  show  the  names 
and  addresses  of  shipper  and  consignee  and  number  of  each  kind  of  game,  and,  in  case  of  deer,  have 
proper  coupons  attached.  Park  boards  allowed  to  ship,  under  permit  of  State  game  warden,  live 
animals  and  game  birds  for  park  purposes.  Shipment  aUowed  of  domesticated  deer,  moose,  elk,  and 
caribon,  properly  tagged,  under  permit  of  state  game  warden. 

Wyoming:  All  protected  game. 

Exceptions:  Smithsonian  Institution  or  other  well-known  scientific  institutions  may  export  any 
game  animals  or  birds  under  permit  of  State  game  commission. 

Export  of  1  hide,  1  scalp,  1  head,  1  pair  of  tusks,  1  skin,  1  mounted  head,  1  mounted  specimen,  of  any 
big  game  except  moose  permitted  upon  affidavit  that  they  were  taken  from  animals  lawfully  killed, 
the  payment  of  25  cents  to  the  Justice  of  the  peace  of  precinct  where  affiant  lives,  and  attadiment 
of  the  tag  issued  by  him;  a  nonresident  (or  resident,  when  necessary  to  cross  territory  of  another 
State  to  reach  his  home)  may  export  under  his  hunting  license  20  dead  game  birds  and  the  carcass, 
head,  antlers,  scalp,  skin,  and  teeth  of  any  animal  lawfully  killed;  exchange  of  game  anfmab  and 
birds  for  others  for  liberation  in  Wyoming  allowed  under  permit  of  the  State  game  commission;  big 
game,  except  moose,  captured  and  held  for  propagation  may  be  exported  after  five  years. 

Alberta:  All  protected  game. 

Exceptions:  Minister  of  agriculture  on  receipt  of  a  $5  fee  may  grant  a  permit  to  export  for  propagation 
or  scientific  purx>oses  one  pair  of  each  species  of  big  game  and  game  birds.  The  lieutenant  governor  In 
council  may  grant  permits  for  a  greater  number.  The  Minister  of  agriculture  may  also  issue  i>ennits 
for  exi)ort  of  game  for  other  purposes  at  the  rate  of  15  for  each  head  of  big  game  and  fl  per  dosen  for 
game  birds.  The  holder  of  a  general  nonresident  license  may  take  with  him  out  of  the  Province  as 
trophies,  heads,  skins,  and  hoofs  of  big  game  legally  kiliei  by  him.  Any  iierson  may  export  mounted 
or  branded  heads  at  a  fee  of  $1  for  each  head. 

British  Columlila:  All  protected  game,  except  bears. 

Exceptions:  Heads,  horns,  and  skins  of  big  game  lawfully  killed  by  the  shipper  may  be  shipped 
under  his  hunting  license  and  written  permission  of  Minister  charged  with  enforcement  of  act.  Any 
animal  or  bird,  dead  or  alive,  may  be  exported  for  scientific,  toological,  or  Oovemmeot  puiposes  uadcr 
permit  of  provincial  secretary.  Live  game  birds  or  animals  held  in  captivity  under  written  peniiiS' 
sion  of  provincial  game  warden  may  be  exported. 
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Export  of  game  prokUnted — Continued. 

IfanltolNi:  AH  protected  game. 

SzeepUon*:  Minister  of  agrieaftare  and  Inunlgration  may  direct  chief  game  guardian  to  export  not 
more  than  12  anlmnla  or  birds  for  propagaticm  and  may  issue  permit  to  export  heads  and  skins  of  big 
game  animals,  and  any  game  birds^  except  grouse,  prairie  chiclcen,  and  partridge,  but  not  more  than 
100  geese  and  swans  or  fiO  docks,  and  these  only  onder  nonresident  license.  (So  export  of  ducks  per- 
mitted before  October  1.)  The  following  export  fees  are  charged:  I>eer  or  deier  head,  12;  head  of  elk, 
moose,  or  caribou,  95;  any  hide,  10  cents.   No  export  fee  required  of  nonresident  licensee. 

New  Biiiii8Wleks>  AH  protected  game. 

EutftioH:  Surveyor  general  may  issue  special  license  to  export  game  alive  or  dead. 

Newfoundland:  Caribou  (antlers,  heads,  or  skins),  or  partridge,  wiHow  or  other  grouse  for  sale. 

EteepUcm*:  MinistM'  of  marine  and  fisheries  may  issue  liooises  to  export  caribou  for  breeding  or 
scientiflc  purposes.  Nonresident  may  export  3  stag  caribou  under  hunting  license  and  export  permit 
(fee,  fiO  cents);  resident  may  export  antlers,  head,  or  skin  of  caribou  under  export  pennit;  but  not, 
in  either  case,  for  sale. 

Novm  Scotimt  All  protected  game.  ^ 

Exeej>tUm»:  Holder  of  general  Ueense  may  ship  out  of  Province  1  moose  lawftilly  shot  by  himself. 
Mounted  heads  and  dressed  skins  and  live  mammals  or  birds  for  propagatkxi  may  be  exported  under 
permit  from  provincial  secretary. 

Ontario  t  All  wild  game  animals  and  birds. 

Exceptions:  One  deer,  1  bull  moose,  1  bull  caribou,  and  100  ducks  may  be  exported  under  nonresident 
hunting  license  if  shipphig  coupon  and,  if  required,  affidavit  of  lawful  killing  be  attached  and  con- 
tents of  packages  be  open  to  view.  Lawfiilty  im];>orted  game  and  deer,  moose,  elk,  or  caribou  held  by 
private  ownership  may  be  exported. 

TiiMue  Edward  Islands  All  game  except  geese  and  brant. 

Exception:  Nonresident  licensee  may  carry  out  of  Province  12  birds  killed  by  himself. 

Quebec:  Native  deer,  moose,  caribou,  or  parts  thereof,  except  under  permit  from  Minister  of  colonization, 
mines,and  flsherie3(fee  not  to  exceed  S6),or  under  tags  attached  to  nonresident  licenses,  and  not  later 
than  15  days  after  close  of  season. 

Saskatchewan:  AH  protected  game. 

Exception*:  Commissioner  of  agrienlture  may  grant  permits  to  export  for  pn^agation  for  public 
parks  and  soological  gardens  or  scientiflc  purposes  1  pair  of  each  species  of  big  game  and  game  birds 
upon  paym^t  of  S5,  or  a  specified  number  <m  application  of  another  Province  or  State.  The  holder  of 
a  general  nonresident  license  may  take  with  him  out  of  the  Province  as  trophies,  heads,  skins,  and 
hoofs  o'f  big  game  which  he  has  legally  killed. 

Tnkon:  Protected  game  can  be  exported  by  a  nonresident  only  under  a  hunting  license  and  a  shipping 
permit  issued  by  the  commissioner  of  the  Territory. 

Canada  also  has  a  general  law  prohibiting  export  of  deer  (except 
those  raised  on  private  preserves),  wild  turkeys,  quail,  partridges, 
prairie  fowl,  and  woodcock,  but  permitting  each  nonresident  to  ex- 
port two  deer  *  in  a  year  at  certain  ports  within  15  days  after  the 
close  of  the  open  season,  under  perqg^t  of  the  collector  of  customs  of 
the  port  from  which  export  is  made.  The  ports  of  export  are:  Hali- 
fax and  Yarmouth,  Nova  Scotia;  Macadam  Junction,  New  Bruns- 
wick; Quebec  and  Montreal,  Quebec;  Ottawa,  Kingston,  Niagara 
Falls,  Fort  Erie,  Windsor,  Sault  Ste  Marie,  and  Port  Arthur,  Ontario; 
and  such  others  as  the  Minister  of  customs  may  designate. 

Those  who  visit  Canada  to  hunt,  camp,  etc.,  must  deposit  with  the 
customs  officer  at  the  port  of  entry  an  amount  equal  to  the  duty  (30 
per  cent  of  appraised  value)  on  their  guns,  canoes,  tents,  cooking  uten- 
sils, and  kodaks.  If  these  articles  are  taken  out  within  six  months  at 
the  same  port,  the  deposit  will  be  returned.  But  members  of  shoot- 
ing or  fishing  clubs  that  own  preserves  in  Canada  and  have  filed  a 
guaranty  with  the  Canadian  commissioner  of  customs  may  present 
club  membership  certificates  in  lieu  of  making  the  deposit.  They 
must,  however,  pay  duty  on  all  ammunition  and  provisions. 

1  Except  in  the  case  of  partridge  the  prohibition  applies  only  to  common  carriers, 
s  Ezc^t  from  Ontario  (see  above). 
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SALS. 

• 

Legislation  restricting  the  sale  of  game  is  passing  through  a  transi- 
tion stage.  Some  States  prohibit  the  sale  of  game  throughout  the 
year,  others  only  in  close  season,  and  between  these  extremes  may  be 
found  all  gradations  and  exceptions,  such  as  restrictions  prohibiting 
sale  of  game  outside  the  State  or  for  export,  and  exemptions  allowing 
sale  for  a  few  days  in  the  close  season.  The  difficulty  of  tabulating 
such  regulations  is  increased  by  the  fact  that  in  addition  to  the  specisJ 
sale  laws,  close  seasons  and  provisions  regarding  possession  must  be 
taken  into  consideration.  In  consulting  the  following  simmiaiy, 
therefore,  it  will  be  necessary  to  bear  ip  mind  three  different  classes 
of  restrictions:  "Sale  in  close  season,"  "Sale  in  open  season,"  and 
"Sale  prohibited  all  the  year." 

SAUB  IN  CLOSE  SEASON. 

In  general,  the  sale  of  game  is  prohibited  during  the  dose  season 
but  a  brief  additional  open  period  is  sometimes  provided  in  order  to 
permit  dealers  to  close  out  stock  on  hand  at  the  end  of  the  hunting 
season.  In  Colorado,  Illinois,  Texmessee,  and  British  Columbia 
the  sale  season  includes  the  open  season  and  the  following  five  days 
for  all  or  certain  kinds  of  game.  An  extension  of  10  days  for  sale 
is  added  to  the  open  season  in  New  Brunswick;  15  days  in  Alaska, 
New  Jersey,  and  Quebec;  30  days  in  Pennsylvania;  60  days  in  Yukon; 
3  months  (for  geese  and  brant)  in  New  Brunswick;  and  until  the  follow- 
ing 1st  of  January  in  Ontario. 

SALE  IN  OPEN  SEASON. 

In  order  to  coimteract  a  tendency  on  the  part  of  market  himters  to 
anticipate  the  opening  of  the  season,  the  sale  of  certain  game  is  some- 
times prohibited  at  the  beginning  of  the  open  season,  as  during  the 
first  two  days  in  Illinois,  the  first  three  in  Nova  Scotia,  ajid  the 
first  month  in  British  Columbia. 

SALE  PROHIBITED  ALL  THE  YEA&. 

Forty-four  States  and  Territories  *  and  most  of  the  Provinces  of 
Canada  now  prohibit  sale  of  all  or  certain  kinds  of  game  at  all  sea- 
sons. In  Alabama,  Arizona,  Arkansas,  Colorado,  Idaho,  Iowa, 
Kansas,  Michigan,  Minnesota,  Mississippi,  Missouri,  Montana,  Ne- 
braska, Oklahoma,  South  Carolina,  Texas,  Washington,  and  West 
Virginia  the  sale,  and  in  Delaware  and  Nevada  the  f  esale,  of  aU 
protected  game  is  prohibited;  in  Ohio,  of  all  game  except  rabbits; 

1  Omitting  Alaska,  which  prohibits  sale  only  of  heads,  skins,  and  trophies  and  deer  in  southeastern 
Alaska  to  1912;  District  of  Columbia,  which  prohibits  sale  only  in  close  season;  North  Carolina,  which 
prohibits  sale  in  only  a  few  counties;  Georgia,  Louisiana,  and  New  Jersey. 
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in  New  York  of  ail  game  except  a  few  imported  species;  in  Wisconsin, 
of  all  game  except  rabbits,  squirrels,  coots,  and  rails;  in  Calif omia, 
Utah,  and  Manitoba,  of  all  big  game  and  upland  game.  In  a 
few  instances  prohibitions  against  the  sale  of  certain  game  are  so 
general  as  to  fdSPord  protection  over  a  considerable  area  in  adjoining 
States.  Thus,  ruflfed  grouse  can  not  be  sold  in  any  State  or  Province 
along  the  Canadian  border  except  Pennsylvania  and  Quebec.  Prac- 
tically evexy  State  in  which  prairie  chicKens  occur  now  prohibits 
their  sale  or  export. 

The  following  statement  shows  the  kinds  of  game  the  sale  of  which 
is  prohibited  throughout  the  year.  The  sale  of  all  other  game  is  so 
generally  prohibited  during  the  close  season  as  to  render  a  detailed 
enumeration  unnecessary,  but  when  an  extension  of  a  few  days  is 
added  to  the  open  season  or  a  special  season  is  provided  for  either 
possession  or  sale,  attention  is  called  to  this  exemption  under  the 
heading  "Permitted." 

Sale  of  Game  Prohibited  Throughout  the  Year, 

Atebama:  All  protected  game. 

Alaska:  Heads,  hides,  aod  skins  of  all  protected  game.    Deer  until  1912. 

Permitted:  Carcasses  of  all  game  may  be  sold  during  the  open  season  and  15  days  thereafter. 
Aibonat  All  protected  game  and  snipe,  rail,  duck,  goose,  and  brant. 
Arkansas:  All  "game,  wild  fawl,  or  birds  whatsoever,"  except  deer  raised  in  captivity,  boars,  rabbits, 

opossums,  nooooas,  and  squirrels.^ 
Cattfomla:  Deer  meat  and  hides  of  fiemale  deer,  or  those  from  which  evidence  of  sex  has  been  removed 
all  other  protected  game,  except  cottontail  rab1>it,  duck,  and  black  brant. 

Permuted:  Game  may  be  sold  under  license.    Pheasants  reared  in  captivity  or  imported  from 
foreign  country  may  be  sold  at  any  time  under  permit. 
Cotorado:  All  game  taken  in  the  State. 

Permitted:  Domestic  game  may  be  sold  by  hotels,  restaurants,  etc.,  during  the  open  season  and 
five  days  thereafter,  or  during  the  limits  of  a  storage  permit. .  Imported  game  (under  license)  and  game 
taken  from  licensed  private  parks  and  lakes  may  be  sold  at  any  time  if  accompanied  by  an  invoice. 
Connectlciit:  Quail,  ruffed  grouse,  Hungarian  partridge,  woodcock. 

Delaware:  All  protected  game,  except  that  resident  lawfully  taking  game  may  sell  plover,  snlye,  and 
ducks  anywhere  and  other  game  in  his  own  county;  restaurants  buying  from  such  persons  may  serve 
game  in  open  season. 
Florida:  Deer,  deer  hides,  quail  or  partridge,  wild  turkey,  throu^out  State;  ducks  in  Brevard  and 
Volusia  Counties. 

Permitted:  In  Marion  County  deer  may  be  sold  in  open  season  by  a  resident  to  a  resident. 
Idaho:  All  protected  game. 
imiois:  All  protected  game,  except  dove. 

Permitted:  Deer  bred  in  captivity  may  be  sold  October  1  to  February  1;  cock  pheasants  may  be  sold 
by  breeders  (under  permit  of  State  game  commissioner)  November  1  to  February  1;  doves  may  be 
sold  from  the  third  day  of  the  open  season  to  the  fifth  day  of  the  close  season;  and  legally  killed  game 
Imported  from  other  States  from  October  1  to  February  1. 
Indiana:  Quail. 
Iowa:  AH  protected  game. 
Kansas:  All- pioteoted  game. 

Permitted:  Oame  reared  in  captivity  may  be  sold  under  permit. 
Kontuelqr:  Quail,  partridge,  grouse,  i^easant,  wild  turkey,  killed  in  the  State. 
Louisiana:  Deer. 

Permitted:  Game  birds  may  be  sold  during  open  season,  but  not  later  than  March  1. 
MataMt  Deer,  moose,  or  game  birds  for  export.    Ruffed  grouse,  woodcock,  ducks,  for  any  purpose. 

Permitted:  Deer  may  be  sold  by  local  dealers  under  license,  and  game  birds  raised  in  private  pre- 
servM  maintained  under  permission  of  commissioners  may  be  sold  without  restriction. 

>  Squirrels  kUled  In  Ouachita  and  Union  (bounties  can  not  be  sold,  and  no  squirrels  can  be  sold  in  Craig- 
bead,  Dallas,  and  Lafayette  Counties. 
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Bfftrylaiidt 

AUegany— Deer,  quail,  grouse,  English  pheasant,  wild  turkey,  dove,  ^roodcock. 

Anne  Arundel— All  game  except  squirrel,  rabMt,  and  nioooon. 

Baltimore— Partridge,  pheasant,  woodcock,  for  export. 

Calvert— Rabbit,  quail,  woodcock,  for  exiwrt  for  sale. 

Cecil— Squirrel,  quail,  grouse,  woodcock,  plover. 

Frederick— Squirrel,  partridge,  idieasant,  woodcock,  taken  in  county. 

Montgomery— Partridge,  pheasant,  wild  turkey,  for  export. 

Somerset— Rabbit,  quail  or  partridge,  woodcock,  dead  or  alive,  for  any  other  purpose  than  as  fbod  within 

the  county  or  for  propagatfon;  or  6nj  game  fof  export. 
Washington— Deer,  squirrel,  rabbit,  paftridge,  pheasant,  wild  turkey,  woodcock. 
Wicomico— Quail  or  partridge  for  export  (from  Wicomico  and  Worcester  Counties  considered  as  one 

territory.) 
Worcester— Rabbit,  quail,  woodcock  (except  to  consumer). 

Permitted:  Baltimore  City— Ruffed  grouse  may  be  sold  October  1-Deoember  25. 
Slassacbiisettst  Deer  and  quail  taken  in  the  State,  gray  squirrd,  ruffed  grouse,  prairie  chicken,  sharp- 
tailed  grouse,  pheasant,  Hungarian  partridge,  woodcock,  piping  plover,  and  kiUdeer  plover. 

Permitted:  Dealers  or  persons  in  the  cold-storage  business  may  sell  imi>orted  quail  lawfully  obtained 
during  November  and  December,  and  may  sell  at  any  time  hares  or  rabbits  lawfully  secured.  Live 
quail  for  propagation  may  be  sold  under  permit.  Quail  and  Ilimgarifui  jMutridges  raised  in  captivity 
under  written  permit  may  be  sold  for  propagatfon.  Deer  and  pheasants  raised  in  captivity  may  be 
sold  for  any  purpose. 
Michigan:  All  protected  game. 

Permitted:  Game  raised  in  captivity  may  be  sold  alive  within  State  and,  under  $1  permit,  alive  or  dead 
without  the  State. 
Minnesota:  All  protected  game. 
Mississippi:  All  protected  game. 
Missouri:  All  protected  game. 

Permitted:  Deer  or  elk  reared  In  captivity  may  be  sold  under  regulations  of  commissioner. 
Montana:  All  protected  game. 
Nebraska:  All  protected  game. 
Nevada:  Resale  of  all  game. 

New  Hampshire:  Deer  (except  2),  gray  squirrel  (to  Oct.  1, 1913),  ruffed  grouse  or  partridge,  woodcocL 
New  Jersey: 

Permitted:  All  small  game  may  be  sold  during  open  season  and,  if  native  game,  15  days  thereafter. 
New  Mexico:  All  protected  game  except  plover,  curlew,  and  snipe. 

New  York:  All  game  belonging  to  a  family  any  species  or  subspecies  of  which  is  native  to  and  protected 
by  the  State. 

Permitted:  Deer,  elk,  pheasants,  mallards,  and  black  ducks  raised  In  captivity  under  license,  may  be 
sold  under  license,  September  16-March  2  (deer  and  elk)  and  October  1-March  2  (pheasants  and  ducks); 
and  unplucked  carcasses  of  pheasants,  Scotch  grouse,  European  black  game,  European  black  plover, 
European  red-legged  partridge,  and  Egyptian  quail,  and  carcasses  of  imported  European  deer,  lallov 
deer,  and  roebuck  may  be  sold  September  1-March  2.    All  must  be  properly  tagged  (and,  when 
transported,  properly  labeled). 
North  Carolina:  Local  restrictions  In  Alexander,  Brunswick,  Cabarrus ,  Cherokee,  Cleveland,  Craven, 
Harnett,  Henderson,  Iredell,  Mecklenburg,  Montgomery  (to  1913),  Moore,  New  Hanover,  Pender, 
Randolph,  Richmond,  Rutherford,  Scotland,  Stanly,  Transylvania,  and  Union  Counties. 
North  Dakota:  All  protected  game,  except  woodcock,  plover,  and  crane. 

Permitted:  Hides  of  big  game  lawfully  taken  may  be  sold  at  any  time.    Domesticated  game  may  be 
sold  on  written  x)ermission  of  the  game  board  of  control. 
Ohio:  All  protected  game,  except  rabbits. 
Oklahoma:  All  protected  game. 

Permitted:  Domesticated  game  animals  and  bhds,  and  heads,  hides,  and  horns  of  big  game  lawfully 
killed  may  be  sold. 
Oregon:  Deer,  elk,  moose^  sheep,  antelope,  silver-gray  squirrel,  quail,  bobwhlte  quail,  partridge,  Hunga- 
rian partridge,  English  partridge,  grouse,  ruffed  grouse,  capercailzie,  moorhen, pheasant (sflver,  golden, 
copper,  green  Japanese,  Reeves,  and  ringneck),  wild  turkey,  woodcock,  upland  plover,  rail,  duck,  swan. 
Permitted:   Five  deerskins,  properly  tagged,  may  be  soAd  in  a  season  by  the  hunter  who  originally 
secured  them.     Tags  not  issued  after  first  five  days  of  close  season.    Live  ringneck  pheasants  and  other 
birds  raised  in  captivity  for  breeding  purposes  may  be  sold  after  being  phUoned. 
Pennsylvania:  Deer,  quail,  ruffed  grouse  (pheasant),  taken  in  the  State;  wild  turkey,  Hungarian  p•^ 
tridge,  and  woodcock  (wh^ver  taken.) 

Permitted:  Squirrel,  rabbit  or  hare,  bear,  dove,  reedbird,  blackbird,  upland  plover,  curlew,  tatler, 
sandpiper,  Wilson  or  jack  snipe,  or  other  shore  bird,  coot  or  mud  hen,  rail,  duck,  goose,  brant,  swan, 
loon,  and  grebe  taken  in  the  State,  and  ruffed  grouse  taken  outside  the  State,  may  be  sold  during  tbe 
open  season  and  30  days  thereafter.  Game  or  birds  used  for  propagating  purposes  may  be  sold  at 
any  time  under  authority  of  game  commissioners. 
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RlMide  Islandt  QuaU,  ruffed  groose,  pheasant,  woodcock,  plover,  yellow  legs,  peep,  snipe,  curlew,  sand- 
piper, sbore,  manh,  and  beach  birds. 
Botttti  CaraHnat  All  protected  game. 
Soiitli  Dakotat  All  protected  game,  except  dore,  golden  and  upland  plorer,  and  woodcock. 

Permftltfi.' Hides,  heads,  or  hams  of  big  game  lawfully  killed  may  be  sold  at  any  time.    Oameorgame 
birds  raised  in  captivity  may  be  sold  under  written  permission  of  State  game  warden. 
Tennessee:  Quail,  robin.    In  Dyer  County  also  wild  turkey. 

PermHtei:  AH  game  except  quail  and  robin  may  be  sold  in  the  State  during  the  open  season  and  five 
days  thereafter. 
Texas  t  All  game  animals,  hides  and  horns,  wild  birds,  and  wild  fowl  found  in  the  State. 
Utalit  Deer,  elk,  antelope,  sheep,  quail,  partridge,  grouse,  prairie  chicken,  sage  hen,  pheasant,  Mongolian, 
Chinese,  and  English  pheasant,  dove. 
Permitted:  25  in  all  of  shorebirds  and  waterfowl  may  be  sold  in  a  day  to  private  parties. 
Temi<Mit:  All  protected  game  birds.' 

▼trglnlas  Quail  or  partridge,  grouse  or  pheasant,  robin,  woodcock. 
Clarke  County.— Rabbit,  squirrel,  wild  turkey  (outside  of  county). 

Frederick,  Shenandoah  counties.— WHd  turkey  (prohibition  applies  only  to  nonresidents  of  Virginia). 
Wasblnstont  An  protected  game. 

PermUtei:  Hides  and  horns  of  big  game  legally  killed,  and  propagated  game  animals  and  birds  may 
be  sold  for  propagation  purposes  at  any  time. 
West  Vtrglnla:  All  protected  game,  except  reedblrd  and  rail. 
Wisconsin:  All  protected  game,  except  rabbit,  squirrel,  coot  (mud  hen),  and  rail. 

Permitted:  Domesticated  deer,  moose,  elk,  and  caribou  may  be  sold  under  permit  of  State  fish  and 
game  warden. 
Wyomlnc:  Deer,  elk,  moose,  antelope,  sheep,  or  any  head,  hide,  scalp,  tusk,  carcass,  or  part  of  carcass 
ttiereof,  mounted  specimens  of  game  or  birds,  and  skins  of  birds. 

Permitted:  Sale  of  1  live  game  animal,  1  skin,  1  mounted  head,  1  mounted  specimen,  1  pair  of  tusks, 
1  hide,  1  scalp,  and  1  head  of  any  big  game,  except  moose,  on  affidavit  that  they  were  lawfully  captured 
or  were  taken  from  animals  lawfully  killed  and  payment  of  25-cent  fee  to  the  justice  of  the  peace  of 
precinct  where  affiant  lives  and  attachment  of  tag  issued  by  him.  Sale  of  the  natural  increase  of  any 
big  game,  except  moose,  captured  and  held  for  propagation. 
Alberta:  All  protected  game. 

Permitted:  The  flesh  of  big  game  and  game  birds  may  be  sold  at  any  time  under  $10  license.    Heads 
d  big  game  before  being  sold  must  be  stamped  by  Minister  of  agriculture  at  fees  of  $6  tot  elk,  caribou, 
moose,  and  sheep,  and  S2  for  deer,  antelope,  and  goat. 
Bifttsh  Colnmbla:  Elk,  quail,  grouse,  ptarmigan,  prairie  diicken,  English  partridge,  pheasant,  swan, 
lemale  and  young  of  deer,  moose,  caribou,  or  sheep,  heads  of  moose,  caribou,  and  sheep. 

Permitted:  Male  deer  may  be  sold  September  1-November  16;  male  moose,  caribou,  sheep,  goats,  and 
hares  after  October  1;  snipe,  ducks,  and  geese,  October  1-December  1;  and  plover  during  the  open 
•eason  and  five  days  thereafter.    Lieutenant  governor  in  council  may  alter  or  extend  sale  seasons. 
Bfanltoba:  Deer,  elk,  moose,  caribou,  antelope  (except  heads  and  hides),  quail,  grouse,  pheasant,  par- 
tridge, prairie  chicken,  woodcock,  plover,  snipe,  sandpip^.    Ducks  can  not  be  sold  before  October  1. 
Permitted:  Possession  oi  grouse,  prairie  chickens,  and  partridges  allowed  for  forty-five  days,  and 
ducks  for  three  months,  after  close  of  hunting  season.    Deer  for  private  use  may  be  i>ossessed  at  any 
time  on  i»roof  of  legal  killing. 
Hew  Bmnswlek:  Partridge  and  woodcock  to  September  15, 1912. 

Permitted'  Oeese  and  brant  during  open  season  and  until  March  1,  and  other  game  during  open  season 
and  (under  license)  ten  days  thereafter.  Keepers  of  hotels,  inns,  boarding  houses,  or  restaurants  may 
serve  game  during  open  season  and  fifteen  days  thereafter.  Surveyor  general  may  issue  $1  licenses  to 
dealers  i>ermitting  sale  by  each  oi  3  deer  and  heads  of  same  to  taxidermists,  and  licenses  to  deal  in 
hides  or  skins  of  game  animals  with  fees  of  125  to  nonresidents  or  aliens  and  S2  to  residents. 
Newfoundland:  CJapercailzie,  black  game. 

Permitted:  Caribou  may  be  sold  from  August  1  to  January  1. 
Nova  Scotia:  Deer,  caribou  to  1912,  pheasant,  blackcock,  capeicaUxie,  Canada  grouse  (sprooe  partridge), 
chukar  partridge. 

Permitted:  Moose  may  be  sold  lh>m  September  16  to  December  1.    Any  game  bird  other  than  those 
above  mentioned  during  the  opoi  season  with  the  exception  of  the  first  three  days. 
Ontarlos  Quail,  partridge,  woodcock,  snipe,  subject  to  regulations  of  Lieutenant  governor  in  council. 
Permuted:  All  other  native  game  may  be  sold  during  the  open  season*  by  the  person  killing  it  ana 
by  dealers  during  open  season  and  until  the  following  January  1  under  license.    Imported  game  may 
be  sold  under  special  regulations  and  licenses. 

1  Ctome  from  private  game  preserves  stocked  at  owner's  expense  may  be  sold  at  any  time, 
a  neosmii  depend  on  regulatfons  of  game  commission. 
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Sale  of  game  prohibited  throughout  the  year — Continued. 

Qucbeeti  Birch  or  swamp  partridge,  until  October  1, 1912. 

Permuted:  AH  other  game  may  be  sold  daring  the  open  season  and  fifteen  days  after  the  dose  thereof. 
Hotels,  restaurants,  and  clubs  may  serve,  under  license,  all  game  lawfully  taken,  except  birch  or  swamp 
partridge.    Live  animals,  and  skins  and  heads  of  animals. lawfully  taken,  may  be  sold. 
Baskatchcwans  Sheep,  goat,  or  prairie  chicken,  grouse,  pheasant,  ptarmigan,  or  other  member  of  the 

Qallinse. 
Tukon: 

Permitted:  Deer,  elk,  moose,  caribou,  bison,  musk  oxen,  sheep,  and  goats  may  be  sold  during  the  open 
season  and  sixty  days  thereafter. 

LIMITS. 

Laws  limiting  the  amount  of  game  which  can  be  killed  in  a  day  or 
a  season  are  now  in  force  in  46  States  and  10  Canadian  Provinces. 
These  measures  are  of  comparatively  recent  origin.  One  of  the  first 
statutes  of  the  kind  was  that  passed  in  Iowa  in  1878  (ch.  156,  sec.  3) 
limiting  the  killing  or  possession  of  prairie  chickens,  snipe,  woodcock, 
quail,  and  ruffed  grouse  to  25  in  a  day.*  Maine,  in  1883  (ch.  185, 
sec.  1),  limited  the  number  of  big  game  which  an  individual  might  kill 
in  a  season  to  1  moose,  2  caribou,  and  3  deer,  and  New  York,  in  1886 
(ch.  194,  sec.  1),  likewise  limited  the  number  of  deer  to  3.  In  spite  of 
the  objection  often  urged  against  such  statutes — that  they  are  impos- 
sible of  enforcement  and  easily  evaded — experience  has  shown  them  to 
constitute  one  of  the  most  effective  features  of  modem  game  legisla- 
tion. They  have  been  tested  in  the  courts  and  upheld  by  the  supreme 
courts  of  several  States,  notably  those  of  Maine  and  Wisconsin.* 
.  When  restrictions  on  limits  are  extended  to  possession  and  ship- 
ment as  well  as  killing,  and  the  total  amount  of  game  allowed  a  party 
made  less  than  the  quantity  allowed  the  individual  members  of  the 
party,  little  difficulty  is  experienced  in  enforcing  the  statute.  More- 
over, among  law-abiding  sportsmen  the  incentive  to  make  large  bags 
is  removed  when  the  act  is  declared  illegal. 

In  recent  years  bag  limits  have  been  materially  reduced,  and  only 
a  few  States  now  allow  more  than  2  deer  a  season  or  1  head  of  other 
big  game,  while  the  usual  limits  per  day  in  the  case  of  birds  are  10 
grouse  or  woodcock,  15  quail,  and  25  waterfowl.  In  Canada,  where 
the  country  is  not  so  closely  settled,  bag  limits  on  most  game  are 
fewer  and  more  liberal  than  in  the  United  States. 

Limits  fixed  by  Law/or  the  Capture  of  Game. 

Alabama:  One  deer,  2  turkeys,  25  of  each  oth^  kind  of  birds  a  day. 

Alaska!  Eight  deer,  2  moose,  3  each  of  caribou,  sheep,  and  brown  bears  a  season;  25  grouse,  ptarmigan, 

shore  birds  or  waterfowl  a  day. 
Arisona:  Three  deer  a  season,  25  quail  a  day. 
Arkansas:  No  limits,  except  in  the  following  counties:  Deer,  Bradley  3,  Dallas  3,  Desha  4,  Fhillipe  4  (or 

1  for  each  member  of  party),  Chicot  5,  a  season;  quail,  Bradley  and  Dallas  300  a  season  or  25  a  day  for 

each  member  of  party. 

1  Lieutenant  governor  in  council  may  prohibit  sale  of  any  game  for  three  years  or  less  or  iMX)long  any 
existing  period  of  prohibition  for  three  years  or  less. 

*  This  statute  was,  however,  preceded  by  one  enacted  in  1874  limiting  the  shipment  of  game  birds  to  one 
doxen  a  day,  provided  the  birds  were  not  shipped  for  sale  (ch.  69,  sec.  1). 

s  See  Allen  v.  Leighton,  32  Atl.,  877  (Maine,  1805);  State  v.  Nergaard,  102  N.  W.,  899  (Wiacxmsin,  1905). 
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.   LimiUs  fixed  by  law  for  the  capture  of  game — Continued . 

CaHfomlas  Two  deer,  12  tree  squirrels  a  season;  15  cotton-tall  or  brush  rabbits,  4  grouse,  4  sage  hens^ 

10  mountain  quail,  20  each  of  desert  or  valley  quail,  doves,  plover,  curlew,  snipe,  or  other  shore  birds, 

and  ibises,  and  25duclcs  and  blaelc  sea  brant  a  day;  50  duclcs  or  black  sea  brant  per  week. 
Colormdos  One  deer  a  season;  20  game  birda  a  day,  30  in  possession  at  one  time.    Persons  under  12 

years  of  age  limited  to  half  this  number  of  birds. 
Ckmneetleats  Five  each  of  quail  and  ruffed  grouse  a  day,  36  a  year;  36  rail,  50  each  of  plover,  snipe,  shore 

birds  a  day. 
Delaware:  Six  animals,  75  rail,  20  ducks,  12  other  birds  or  fawl,  except  plover,  snipe  and  reedbirds,  a  day. 
District  of  Columbia:  No  limits. 
Florida:  Five  deer,  5  turkeys  a  year;  20  quail,  2  turkeys  by  individual,  or  40  quail,  4  turkeys  by  party 

a  day. 
ExeepHons.—De  Soto  County,  10  turkeys,  10  quail  a  season.    Lee  County,  10  turkeys  a  season;  15 

quail  a  day;  party  of  2  or  more,  30  a  day.    Marion  County,  3  deer,  3  turkeys  a  season;  1  deer,  15  quail,  1 

turkey  a  day  or  in  possession  at  one  time;  partlesof  2  or  more  limited  to  2  de»',30  quail,  2  turkeys  a  day.  ^ 

Brevard  and  Volusia  Counties,  on  Indian  River,  Mosquito  lagoon,  and  Indian  River  north,  25  ducks  a  day. ! 
(3eorsla:  Forty  doves  a  day. 
Idabo:  Two  deer,  1  elk,  1  ibex,  1  goat,  1  sheep  a  season;  18  quail,  12  each  of  partridges,  sage  hens,  grouse, 

pheasants,  24  doves,  plover,  snipe,  ducks,  4  geese,  1  swan  a  day;  not  more  than  24  of  all  kinds  in  possession 

at  one  time. 
Diinols:  Fifteen  squirrels,  12  quail,  3  prairie  chickens,  15  doves,  16  shore  birds,  16  coots,  15  rail,  15 

ducks,  10  geese,  10  Ivant,  15  other  waterfowl  a  day. 
Indlanat  Fifteen  quail,  16  ducks  or  other  waterfowl  a  day;  46  birds  in  possession  as  result  of  3  or  more 

days'  consecutive  hunting. 
lowai  Twenty-Ave  each  of  all  animals,  birds,  and  game  a  day;  50  ducks  in  possession  at  one  time. 
Kansas:  Twenty  each  of  quail,  prairie  chickens,  plover,  snipe,  duck;  6  each  of  geese  and  brant  a  day. 
Kentucky:  No  limits. 
Loolstana:  Two  deer  a  day  (3  to  a  party  of  3  or  more),  6  a  season;  1  turkey  cock,  26  ducks  or  poule  d'ean, 

15  other  game  birds  a  day.  ... 

Bfalne:  One  moose,  2  deier  a  season  (except  in  Cumberland,  Knox,  Kennebec,  Lincoln,  SagadidMW,  Waldo, 

and  York  Counties,  limit  1,  and  in  lumber  camps,  limit  6);  5  ruffed  grouse,  10  woodcock,  15  each  of 

plover,  snipe,  and  docks,  and  70  sandpipers  a  day. 
Bfaryland:  One  deer  a  season;  12  rabbits,  12  squirrels,  15  quail  (partridges),  6  ruffed  grouse  (pheasants), 

3  English  i^ieasants,  2  wild  turkeys,  25  doves,  12  woodcock,  12  Jacksnipe  a  day;  50  rail  (ortolan)  per  tide. 
Exception*.— Calvert,  12  quail,  6  rabbits  a  day.    Cecil,  12  quail  (partridges) ,  4  ruffed  grouse  (pheasants), 

15  snipe,  50  rell  (ortolan),  50  blackbirds  per  day.    Fatuxent  River,  75  rail  (ortolan)  or  reedbirds  a  day. 
Bfassaclmsctts:  One  deer  in  counties  having  open  season,  15  black  ducks  a  day. 
Mkhlgan:  Two  deer,  50  each  of  quail,  partridges,  spruce  hens,  woodcock,  plover,  50  in  all  of  snipe  and 

other  shme  birds  a  season;  10  quail  a  day,  15  in  possession  at  one  time;  6  in  all  of  partridges  and  spruce 

hens  a  day,  15  in  possession;  6  woodcock,  10  plover  a  day,  20  each  in  posses^n;  10  in  all  of  snipe  and 
other  shore  birds  a  day,  20  In  possession;  25  in  all  of  ducks,  geese,  and  brant  a  day  or  in  possession  at 

one  time. 
Minnesota:  One  deer,  1  moose  a  season,  16  birds  a  day;  45  quail,  partridges,  ruffed  grouse,  pheasants, 

prairie  chickens,  white-breasted  or  sharp-tailed  grouse,  doves,  plover,  woodcock  combined;  50  snipe, 

duck,  goose,  brant,  any  aquatic  fowl  combined,  in  possession  at  a  time. 
BllssisstppI:  One  deer  a  day,  5  a  season;  20  each  of  quail,  wild  turkeys,  plover,  tatlers,  chorooks,  gros- 

becs,  coots,  poules  d'eau,  rails,  ducks,  geese,  brant,  swans  a  day. 
Missouri:  One  deer,  2  turkeys,  25  of  any  other  species  a  day;~or  2  deer,  4  turkeys,  50  of  any  other  species 

in  possession  at  a  time. 
Montana:  Three  deer,  1  elk,  1  goat,  1  sheep  a  season;  5  each  of  grouse,  partridges,  prairie  chiekois,  IdoI 

hens,  pheasants,  sage  hens,  and  20  ducks  a  day. 
Nebraska:  Ten  squinels,  10  quail,  10  prairie  chickens  or  grouse,  10  wild  geese  or  brant,  and  25  game  birds 

of  any  other  variety  a  day;  20  squirrels,  10  prairie  chickens  or  grouse,  10  wild  geese  or  brant,  or  50  other 

game  birds  In  possession  at  one  time. 
Nevada:  Two  deer  a  season;  15  mountain  quail,  15  valley  quail,  10  sage  hens,  6  grouse,  5  plover,  and  16 

snipe,  20  ducks,  10  geese,  3  swans  a  day. 
New  Hampshire:  Two  deer  a  season  in  Coos,  Carroll,  and  Grafton  Counties,  1  in  rest  of  State. 
New  Jersey:  One  deer  a  season;  10  quail,  3  ruffed  grouse,  3  English  or  ringneck  pheasants,  3  Hungarian 

partridges,  10  woodcock,  30  each  marsh  hens  and  ducks,  15  each  geese  and  brant  a  day  or  in  possession. 

(Not  applicable  to  dealer  in  game,  hotel  keeper,  etc.,  during  open  season  at  place  of  business.) 
New  Mexleo:  One  deer  a  season;  2  wild  turkeys  a  day,  4  in  i>o8se8sion  at  one  time;  6  grouse  a  day  or  in 

possessitm  at  one  time;  20  ducks  a  day,  30  in  possession  at  one  time;  30  other  birds  a  day  or  in  possessi<m 

at  one  time. 
New  T(»rk:  Two  deer,  36  quail,  36  woodcock,  20  grouse,  3  male  Imported  pheasants  a  season;  10  rabbits, 

6  quail.  6  woodcock,  4  grouse  a  day. 
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Limits  fixed  by  law  for  Qie  capture  of  game — (Dontinned. 

^ortli  Carolliiai  Brunswick,  New  Hanover,  PeiKler,  15  manh  hens  a  day;  Bimoombe,  2  deer  a  i 
partridges,  pheasants,  wild  tnrlcesrs,  or  doves  a  day;  Cabanus,  Mecklenbarg,  Sony,  16  quaU  (partridfes) 

a  day;  Cleveland,  10  quail  (partridges)  a  day;  Dare,  5  deer  a  season;  Haywood,  1  hai6k  a  day,  3  a  season, 

2  pheasants,  2  wild  turkeys,  ax  20  birds  in  all,  a  day;  Henderson,  Jackson,  2  bocks  a  seaaon;  Madison,  2S 

birds  a  day;  Transylvania,  3  deer  a  season,  5  squirrels,  20  quaU  (partridgss)  a  day. 
Nortli  IXakotax  Two  deer  a  season;  10  prairie  chickens,  grouse,  cranss,  combined  a  day,  20iB  poasssioa 

at  one  time;  25  plover,  snipe,  woodcock,  ducks,  geese,  brant  combined,  50  in  possession  at  ooe  ttmsi 
.Ohlos  Five  sqtdrrds,  12eaeh  of  quail,  doves,  plover,  snipe,  woodoook,  dtore  birds,  rail,  seeae,  25  dnAs 

a  day. 
Oklalumiat  One  deer  a  season;  1  turkey  (male)  Mardi  15-AprU  15, 3  turkeys,  Novosber  15-JaDnary  1, 

25  quail,  plover,  curlew,  snipe,  other  shore  birds,  or  ducks  a  day,  150  a  season;  15  prairie  chickens  a  day; 
.  lOOasoMon,  10  geese  or  brant  a  day;  1  swan  a aeasea. 
Oiccons  Five  deer  a  season;  5eachof  quail,praixleehiekans,8ageiiansaday,  lOaweek  (lOquailaday, 

20  a  week,  in  Jadcson  and  Josephtaie  Counties);  5  grouse,  ruflsd  groose,  parMdges  a  day,  taken  coUeo- 

tively,  10  a  wedc;  60  shore  Urds,  26  ducks  a  week. 
.Pennsylvanlat  One  deer  a  season;  6  squirrels,  10  rabbits  or  hares  a  day;  10  quail  a  day,  40  a  week,  75  a 

season;  5  rufled  grouse  a  day,  20  a  week,  50  a  season;  10  each  of  English,  Mongolian,  or  Chineae  phssssnli 

and  woodeoek  a  day,.20  a  week,  50  a  season;  5  Hungarian  partridges  a  day,  20  a  week,  90  a  aeaaoB;  IwOd 

turkey  a  day,  2  a  season.    Possession  limited  to  season's  limit. 
Bhode  iBlandi:  No  limits. 

South  Carolina:  Five  deer  a  season,  25  quail  (i>artridges),  2  wlki  turkeys,  25  doves,  12  woodoo^  a  day. 
Soutli  Dakotat  One  deer  a  year;  20  waterlowl,  lOother  birds  a  day;  25 partridges,  ruffed  grouse,  prairi< 

chickens,  sharp-tailed  (white-breasted)  grouse,  pheasants,  woodcock,  golden  plover  and  upland  plover, 

in  aggregate  in  possession  at  one  time;  50  snipe  and  waterfowl  in  aggregate  in  posseaskm  at  one  Mmb. 
Tenneesae:  Fifty  ducks;  30  of  all  other  birds  in  aggregate  a  day. 
Texas t  Three  deer  a  season;  25  birds  a  day  (3  wild  turkeys  December  to  February). 
^UUlis  One  detf  a^season  (residents  only),  15  quail,  8  sage  hens,  2^  doves  a  day  or  in  pnnBiailan  at  oae 

time,  5  in  all  of  geese,  brant,  and  swans  a  day,  and  25  in  all  of  snipe,  shore  birds,  duidcs,  geese,  brant, 

swans  a  day  (having  more  than  26  in  possession  at  one  time  prima  facie  evidence  of  violation  of  law). 
Vermont:  One  deer  and  25  rufled  grouse  or  woodcock  a  season;  0  rabbits,  5  each  of  gray  squirrels,  quail, 

ruffed  grouse,  partridges,  plover,  English  snipe,  woodcock,  and  geese,  and  20  dudes  a  day. 
Vlrslnla:  No  limits. 
Washlnstoni  Two  deer,  2  sheep,  2  goats,  1  moose,  1  antelope,  1  caribou,  a  season;  5  in  all  of  partridges, 

grouse,  prairie  chickens,  and  pheasants,  10  quail  a  day;  20  in  all  of  snipe,  ducks,  geese,  and  brant  a  day 

or  50  a  wedc    If  the  bctg  of  upland  game  birds  includes  quail,  the  limit  is  10  a  day  or  30  a  week. 
West  Virginia:  Two  deer  a  season;  12  quail  a  day,  06  a  season;  6  ruffed  grouse  a  day;  26  a  seaaon;  2  wlM 

turkeys  a  day,  6  a  season. 
Wisconain:  One  deer  a  year;  5  grouse,  prairie  chickens,  woodoook,  10  partridges,  15  plover,  snipe, 

coots,  rail,  rice  hens,  ducks,  10  geeue  or  brant,  a  day;  20  of  aU  kinds  of  birds  in  possession  by  resident  in 

w»  day. 
Wyoming:  Two  deer,  2  elk  (1  additional  by  resident  under  special  license),  1  sheep  a  season;  18  birds 

(of  which  not  more  tlian  12  may  be  grouse)  a  day,  or  in  possession  at  one  time. 
Alberta:  One  deer,  1  moose,  1  caribou,  2  antelope,  2  sheep,  2  goats  a  season;  20  grouse,  partridges,  pheasants, 

prairie  chickens,  ptarmigan  a  day,  or  200  a  season. 
British  Columbia:  Five  deer,  2  elk,  2  nioose  (1  in  county  of  Kootenay),  3  caribou,  3  goats,  2  sheep  (1 

in  county  of  Kootenay),  250  ducks  and  sn^  a  season.    (Nonreekient  licensee  may  kiU  5  deer,  cariboo, 

and  goats,  but  not  more  than  3  of  any  one  species,  and  3  moose,  elk,  and  sheep,  but  not  more  than  the 

bag  limit  of  any  one  species. ) 
Blanltobai  One  in  all  of  deer,  elk,  moose,  caribou,  and  antelope  a  season;  20  in  all  of  grouse,  partridges, 

prairie  chickens  a  day,  100  a  season;  20  ducks  a  day  in  September,  50  ducks  a  day  in  October 

and  November. 
Mew  Brunswick:  Two  deer,  1  moose,  1  caribou  a  season  (lumber  camp  limited  to  2  moo8e,2cacibou  a 

season);  10  partridges,  10  woodcock,  20  duclcs  a  day. 
Newfoundland:  Three  caribou  a  season. 

Nova  Scotia:  One  moose  a  season;  5  rufled  grouse,  15  woodcock  a  day. 
Ontario:  One  deer,  1  moose,  1  caribou  a  seascm.    Two  or  more  persons  himting  together  under  license 

may  kill  an  average  of  1  deer  each. 
Prince  Edward  Island:  No  limits. 

Quebec:  Zone  1:  Two  deer,  1  moose,  2  caribou  a  season.    Zone  2:  Two  deer,  1  moose,  4  duibou  a  season. 
Saskatchewan:  Twodeer,  2elk,  2moose,  2caribou,  2antelox)easeason;  10 grouse,  partridges,  pheasants* 

prairie  chickens,  ptarmigan  a  day,  or  100  a  season. 
Yukon:  Six  caribou  or  deer,  2  moose,  2  elk,  2  sheep,  2  goats,  2  musk  oxen  a  season. 
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UGEHSSS  FOB  HXTVTUIO  AHD  SHIPPIHO  GAME. 

In  Arkansas  nonresidents  are  not  permitted  to  hunt,  except  on  their 
own  premises/  and  in  all  the  States  except  Delaware  and  Georgia 
and  throughout  Canada  licenses  must  be  secured  before  nonresidents 
can  hunt  any  or  certain  kinds  of  game  (see  fig.  2,  p.  44).  In  33  States 
and  6  Canadian  Provinces  a  Uke  restriction  is  imposed  on  residents, 
but  the  fees  are  usually  much  smaller,  and  often  are  merely  nominal 
(see  fig,  1,  p.  44).  The  fees  for  nonresident  licenses  for  both  big  and 
small  game  range  from  $10  in  a  number  of  States  to  $50  in  Alaska,  Wy- 
oming, New  Brunswick,  Newfoundland,  Ontario,  and  Saskatchewan, 
and  $100  in  British  Columbia  and  Yukon;  those  for  resident  licenses 
from  50  cents  in  Vermont  to  $5  in  Missouri,  South  Dakota,  and  Wash- 
ington, and  $7  ($5  for  moose  and  caribou  and  $2  for  deer)  in  Ontario. 

A  special  kind  of  hunting  license,  often  known  as  the  ''alien'* 
license,  is  being  generally  adopted  to  restrict  hunting  by  persons  who 
are  not  citizens  of  the  country,  and  is  now  in  force  in  about  half  of 
the  States.  Louisiana,  Maine,  Massachusetts,  Connecticut,  and 
Rhode  Island  have  special  $15  licenses  for  resident  aliens ;  Washington,' 
Wyoming,  and  Manitoba  a  $50  license  for  nonresident  aliens;  Cali- 
fornia, Idaho,  Montana,  Nevada,  and  Oklahoma  a  $25  license;  Utah 
and  Alaska  a  $100  license  for  all  aliens,  and  Pennsylvania  prohibits 
aliens  from  hunting  or  owning  guns  in  the  State. 

Licenses  are  generally  issued  only  for  the  open  season,  and  thus 
expire  at  fixed  dates.  Some  are  necessarily  very  brief  in  duration. 
Michigan  issues  a  $25  nonresident  deer  hcense  good  only  for  25  days 
of  season.  In  a  few  instances  licenses  are  issued  at  reduced  rates  for 
a  week  or  for  a  few  days.  Of  this  character  are  the  nonresident  bird 
licenses,  good  for  one  week,  issued  by  Colorado  and  to  British  sub- 
jects by  British  Columbia;  the  G-day  bird  hcense  issued  to  nonresi- 
dents in  Saskatchewan;  the  guest  hcense  good  for  five  days,  issued 
by  -Alberta  and  the  daily  licenses  issued  for  hunting  birds  in  Colorado 
and  any  game  in  Lafayette,  Marion,  and  Sumter  Counties,  Fla. 

Landowners  or  taxpayers  are  not  required  to  pay  the  usual  fee  in 
a  number  of  States,  ajid  no  hcense  is  required  of  those  himting  in 
their  own  county  in  Texas  or  Nova  Scotia.  Special  exemptions  are 
made  in  favor  of  nonresident  members  of  fish  and  game  clubs  by 
Massachusetts,  Rhode  Island,  and  Quebec.  In  Virginia  no  hcense 
is  required  of  bona  fide  guests  of  residents,  and  in  Ontario  no  fee  is 
charged  for  a  guest  hcense. 

In  Maine,'  South  Dakota,  Wyoming,  New  Bnmswick  (on  wild 
lands),  and  Nova  Scotia  nonresidents  are  not  permitted  to  himt  big 
game  imless  accompanied  by  qualified  guides.  Nearly  every  State 
requires  hcensees  to  have  their  hcenses  in  personal  possession  while 

1  Except  in  a  few  counties. 

*  On  wild  lands  of  the  State,  except  from  December  1  to  15. 
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hunting  and  to  exhibit  them  on  demand  of  any  warden  (in  New 
Hampshirei  New  York,  and  Iowa  of  any  person). 

In  Alberta  the^  resident  big  game  license  is  not  required  in  the 
northern  part  of  the  Province.  In  Newfoundland  free  himting 
licenses  are  granted  to  officers  of  British  war  ships  stationed  on  the 
coast  for  the  protection  of  fisheries.  Officers  of  the  army  or  navy 
stationed  in  Nova  Scotia,  nonresident  landowners  paying  taxes  to 
the  amount  of  $30  or  more  annually  in  Nova  Scotia,  and  nonresidents 
owning  real  estate  in  Prince  Edward  Island  to  the  value  of  $325  and 
paying  taxes  thereon,  are  required  to  pay  fees  of  $5  only.  In  Ontario 
the  lieutenant  governor  in  coimcil  is  authorized  to  reduce  nonresident 
license  fees  to  the  amoxmt  charged  residents  of  Ontario  by  the  Pro- 
vince of  which  applicant  is  a  resident;  and  farmers  living  on  their 
own  land  in  districts  of  HaUburton,  Muskoka,  Parry  Sound,  Nipissing, 
Algoma,  Thimder  Bay,  and  Rainy  River  may  each  take  one  deer  a 
season  for  their  own  use  without  being  required  to  secure  the  prescribed 
resident  license.  In  Quebec,  in  discretion  of  the  Minister  of  coloniza- 
tion, mines,  and  fisheries,  poor  Indians  or  settlers  may  not  be  com- 
pelled to  take  out  the  $5  resident  license  required  for  an  additional 
number  of  deer  and  caribou. 

Details  in  regard  to  hunting  licenses  are  given  in  the  table  follow- 
ing. In  every  case  the  fee  includes  the  amount  charged  for  issuing 
the  license.  The  term  conmiissioner  unless  otherwise  qualified  means 
the  game  or  fiish  conmiissioner. 

470 


1 


I  illil 


i  ^  II |H     I  lull  III 

!  I  ii|xi  im  ^' 


i    PI 


nil 


^\i 


m  m 


Ml; 


«iii 


y 


IJiljl 

Mi;i  111 


;;; 


I 

1;!,:     : 


-  |il4l 


H  Hi 


IP  ?  11  II   1211  il  PI  PPSiPIHHp  M 


iJ 


Mi;' 


j  i    jii  I 


1  i!!l  a! 


i 


UUUL! 

I    m 

Iff       im  I 

ill 


flu 


M^ 


4 


I   i   i:  j   ::  11 

Ml    i 


M 


I'll 
I     II  III!     I       I      J!  I         I  I 


Hi  Hi 


ill 


^111  ni 


!i1 


m 


Iff 
ill 


il  ^^ 


I: 


llll      I 


I 


9 


ii;   i;   ii       ii;;   !     il 
lis   i;  ii      iiii   i     is 


liliiiiii 


fr 


SS-   ^S 


SS         SSS8    S      88    8         8888S8    8      8    888    SSS 


il 

Ii  iti 


jj  ;  ;  :  ;  :     :        :     :  :^     :  :  : 

lliil:   i        ;;!:;; 


M 


fi 


8    I  1 


II  if 

Pi  ii 


iiil  I  I  Hi 


i!  I 
!tii 


i  i  U 


imwmm 

■■'  Hi:   I 

il 
II 


Nlltl 


mi 

iiii 


III 


m  m 


S         8S88S8S    8888   888S   8SS 


ii 


i 


il  !J! 


My; 
Mill 


Mli 


il, 


I  if 
I   5  1 

I  11 


GAME  LAWS  FOB  1911. 


iii  !'  " 


11  »H  I } 

HNNNiiiMMji 


Hi 


.,.iNiii*"t 

mmn  m 

im  ism 
ii#n  ail  I 

J  II    M  iii 


! 


IINiNNNNNNll: 

LmlmiillllNiir 


Jl 


m 


I  Wi'J-iiliiiiitill  j»l»  :PgiiS"|gissi 


I 


nNNiii 


yiiyyiiiyi 


III  II 


I  in  i 


Isnied  December  19,  ISU, 

U.  &  DEPARTMENT  OF  AGRICULTURE, 
FARMERS'    BULLETIN   47L 


GRAPE  PROPAGATION,  PRUNING, 
AND  TRAmiNG. 


GEORGE    C.    HUSN^tANN, 

Pomologisl  in  Charge  of  Viticui^.r-'  t  vestigalio: 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington^  D,  C,  September  18^  1911-. 

Sir:  I  have  the  honor  to  transmit  herewith  a  paper  entitled 
"Grape  Propagation,  Pruning,  and  Training,"  by  Mr.  George  C. 
Husmann,  Pomologist  in  Charge  of  Viticultural  Investigations  of  this 
Bureau. 

The  number  of  requests  received  for  such  general  instructions  as 
this  article  gives  is  large  and  constantly  increasing,  and  it  is  thought 
that  the  publication  of  this  paper  as  a  Farmers'  Bulletin  will  best 
enable  the  Department  of  Agriculture  to  supply  the  popular  demand 
for  such  information.  Its  publication  is  therefore  recommended. 
Respectfully, 

B.  T.  Galloway, 
Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 


[A  list  giving  the  titles  of  all  Farmers'  Bulletins  available  for  distribution 
will  be  sent  free  upon  application  to  a  Member  of  Congress  or  tbe  Secretary  of 
Agriculture.] 
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GRAPE  PROPAGATION,  PRUNING,  AND 
TRAINING 


INTRODUCTION. 

By  nature  the  grapevine  is  a  great  rambler.  Forms  of  it  are  found 
in  our  woods  striving  to  overtop  the  tallest  trees,  and  single  plants 
overspread  large  areas.  Again,  other  forms  are  grown  as  mere 
bushes,  2  or  3  feet  high,  producing  crops  ranging  from  1^  to  22 
tons  of  fruit  to  the  acre.  No  other  fruit-bearing  plant  responds  so 
generously  to  attention,  adjusts  itself  to  so  many  conditions,  or  is 
used  for  such  a  variety  of  purposes.  For  these  reasons  its  culture 
has  always  kept  pace  with  civilization.  Grapes  are  often  grown 
on    soils    too   poor 

for  other  purposes. 
Native  species  of 

the  grape  are  found 

in  nearly  all  parts 

of  the  world,  and  no 

country    is    blessed 

with  a  greater  num- 

,  1-    ,1  11  PlQ.   1.^ — An  eipeclment  vineyard  of  the  Bureau  at  Plant 

ber    of   them    than  iDduatry. 

ourown.    Itis 

therefore  reasonable  to  conclude  that  grapes  can  be  successfully 
grown  almost  everywhere  in  this  country,  results  with  them  depend- 
ing largely  uprai  the  selection  of  varieties  of  the  species  suited  to  the 
respective  conditions.     (Fig,  1.) 

PROPAGATION  OF  THE  GRAPE. 

SEEDLINGS. 

In  ordinary  practice  grapevines  are  propagated  from  seed,  from 
cuttings,  by  layering,  or  by  grafting.  For  originating  new  varie- 
ties, seedlings  must  of  course  be  used.  The  individual  seedlings  dif- 
fer so  widely  that  they  are  seldom  used  by  the  intelligent  planter 
even  for  grafting  stock. 
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CDTTIHGS. 

Cuttings  for  propagation  may  be  prepared  at  any  time  after  the 
vines  have  become  dormant.  Other  things  being  equal,  and  if  they 
are  afterwards  well  cared  for,  the  sooner  they  are  prepared  after 
the  vines  have  become  dormant  the  better.  The  length  of  the  cut- 
tings may  vary  from  8  to  20  inches,  depending  on  the  climatic  and 
other  conditions  of  the  locality  in  which  they  ar«  to  be  planted. 
Usually,  the  hotter  and  drier  the  climate  the  longer  the  cuttings  will 
need  to  be.  They  should  always  be  made  from  young,  well-matured 
wood,  and  preferably  from  medium-sized,  short-jointed  wood. 

To  make  cuttings,  cut  close  below  the  lower  bud, 
making  the  cut  somewhat  slanting  (fig.  !i),  and 
leave  about  an  inch  of  wood  above  the  upper  bud 
or  eye.  If  a  small  piece  of  the  old  wood  or  a  whorl 
of  buds  can  be  left  to  form  the  butt  end  of  (he 
cutting,  so  much  the  better.  The  cuttings  should 
be  tied  in  convenient -si  zed  bundles,  the  butts  being 
turned  the  same  way.  The  bundles  should  then  be 
heeled  in  or  buried  in  tienches,  butt  ends  up,  and 
well  covered  with  3  to  0  inches  of  soil.  (Fig.  6.) 
Inverting  the  bundles  causes  the  butts  to  callus 
while  the  tops  remain  dormant,  and  the  cuttings 
are  ready  to  throw  out  rootlets  as  soon  as  planted; 
whereas,  if  the  bundles  are  heeled  in  with  the  tops 
up  the  latter  often  start  to  grow  before  the  roots  to 
support  them  do. 

In  the  spring,  when  the  ground  has  become  warm 

enough,  plant  the  cuttings  in  soil  made  mellow  by 

plowing  and   cultivating.     The   planting  may  be 

done  in  slanting  trenches,  3  or  i  feet  apart,  which 

*^"I'rai)7eui"t°  gs. "     <^n  ^e  made  with  a  plow.    Deepen  the  trenches 

with  a  spade  if  necessary.    Set  the  cutting  at  such 

depth  that  only  the  upper  buds  will  project  above  the  ground  and 

firm  the  soil  well  around  them.    The  cuttings  should  be  spaced  2  to  3 

inches  apart,  the  distance  between  them  differing  with  the  varieties, 

some  rooting  more  readily  than  others.     Keep  the  soil  clean  with  hoe 

and  cultivator,  and  stir  often  during  the  summer  to  keep  it  mellow 

and    moist.     Frequent  stirring   in   many   localities  is   better   than 

irrigation. 

LAYERS. 

All  varieties  of  the  vine  may  be  propagated  by  layers.  The 
Eotundifolia  vines  are  nearly  always  propagated  in  this  maimer. 
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but  with  other  species  layering  is  usually  resorted  to  only  with  varie- 
ties ■which  do  not  root  readily  from  cuttings.  In  layering  choose 
canes  of  the  last  season's  growth,  preferably  those  that  start  near  the 
base  of  the  vine.     (Fig,  3.) 

It  is  well,  the  summer  before,  to  leave  on  the  vine  for  this  purpose 
some  shoots  starting  close  above  ground  and  allow  them  to  grow  as 
long  as  possible.  In  pruning  these  canes  all  tbe  well-developed  buds 
are  left.  Tlie  ground  is  made  mellow,  a  trench  about  2  inches  deep 
is  drawn  from  the  vine  with  the  hoe,  and  the  cane  is  bent  down  and 
fatitened  in  it.  Each  bud  on  the  cane  will  usually  produce  a  shoot, 
which  by  this  process  is  made  to  grow  upward.  When  these  slioots 
are  well  started  the  trench  should  be  filled  with  soil.     Each  of  the 

shoots      then      takes 

root  at  its  base.     To 

assist    the    roots    in 

starting,  a  slight  in- 
cision should  be  made 

in  the  cane  opposite 

each    shoot.      The 

plants  are  taken  up 

in   the   fall    or  win- 
ter, being  divided  by 

severing  the  original 

cane      behind      each   *""■■ 

shoot,  which,  having 

its  own  system  of  roots,  becomes  a  new  vine.    ( Fig.  3. )    Canes  may  be 

layered  either  in  the  fall  or  in  tlie  spring. 

GRAFTING. 

There  are  many  so-called  methods  of  grafting.  The  following  de- 
scriptions include  only  those  most  generally  used.  Bench,  nursery, 
and  vineyard  grafting  are  resorted  to  in  general  vineyard  practice. 
The  mechanical  operations  performetl  are  similar  and  the  underlying 
principles  are  the  same,  the  essential  difference  being,  as  the  names 
imply,  the  place  where  the  work  is  done. 

Bench  grafting  is  done  on  benches  or  tables,  usually  indoors  during 
winter.  Cuttings  of  resistant  varieties  that  root  easily  or  good, 
young,  rooted  plants  are  usually  bench  grafted. 

The  grafting  of  vines  growing  in  the  nursery  is  called  nursery 
grafting.  This  form  of  propagation  is  usually  rtsorted  to  with 
varieties  resistant  to  phylloxera  that  do  not  grow  readily  from  cut- 
tings. Rooted  cuttings  of  other  varieties  are  grafted  in  the  nursery 
and  the  resulting  vines  planted  in  the  vineyard. 
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In  vineyard  grafting  the  vines  growing  where  they  are  to  remain 
are  grafted. 

Some  of  the  important  practical  advantages  of  grafting  are: 
(1)  Changing  worthless  vines  into  valuable  ones;  (2)  insuring  non- 
resistant  varieties  against  phylloxera  by  grafting  them  on  resistant 
stocks;  (3)  obtaining  quickly  plenty  of  wood  for  propagating  pur- 
poses by  grafting  new  or  scarce  varieties  on  strong  vines;  and  (4) 
producing  resistant  vineyards  by  grafting  valuable  resistants  or  direct 
producers  on  roots  of  growing  vines  and  then  allowing  the  sciwis  to 
make  roots  of  their  own. 

The  selection  and  proper  keeping  of  the  scions  for  grafting  are  very 

important.     Medium-sized,   short- jointed,   firm,    well-ripened   wood 

should  be  selected.     Do  not  allow  the  scions  to  dry  out,  but  keep  them 

dormant    until    used    by    covering 

completely  with  fairly  dry  sand  in 

a  cool,  dry  cellar. 

In  all  grafting  a  joining  of  the 
inner  bark  of  the  stock  and  scion 
must  be  accomplished.  This  bark 
is  thicker  on  large  than  on  small 
stocks;  hence  it  is  usually  thicker  on 
the  stock  than  on  the  scion.  The 
union,  especially  in  vineyard  graft- 
ing, needs  to  be  closely  observed 
when  the  scions  are  inserted.  In 
bench  grafting,   scions   and   stocks 

,     ,„           ,.  J         J,     .    ,>.  of   like   diameter   can   be   selected, 
Via,  *. — vines  grntted  according  to  the 

clett-gratt  method  :   At   the   left   with  making  possible  SUCh  perfect  graft- 
two^  aciong;   at   the   rlebt   with   oqc  j^g    ^^^^^    t]|g    J^ngj.    b^j-j^g    j^j^    ^t 

almost  every  point,  allowing  their 

knitting  to  become  easy  and  complete.     (Fig.  5.) 

In  bench  grafting,  the  visible  and  adventitious  buds  are  cut  out  of 
the  cuttings  used  as  stocks  so  as  to  prevent  as  much  as  possible  the 
sprouting  of  suckers  from  the  stocks  after  they  are  planted. 

In  vinevard  grafting,  many  operators,  a  month  or  so  before  graft- 
ing, cut  off  the  stem  of  the  vine  an  inch  or  two  above  where  it  is  to  be 
grafted  so  that  the  stock  may  bleed  profusely.  Water  sprouts  that 
otherwise  would  appear  are  thus  to  a  great  extent  eliminated. 

In  cleft  grafting,  the  vines  are  cut  off  at  a  smooth  place  near  and 
preferably  a  little  above  the  surface  of  the  ground,  unless  it  is  de- 
sired to  have  the  grafts  establish  themselves  on  their  own  roots,  as  it 
makes  the  removal  of  water  sprouts  and  roots  starting  from  the  scion 
much  easier  and  lensens  the  danger  of  injuring  the  scibn  before  it  ia 
thoroughly  knitted  to  the  stock.     {Fig.  4.) 
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In  bench  grafting,  a  smooth  surface  for  grafting  is  selected  above 
a  node  on  the  stock.  The  node  keeps  the  stock  from  splitting  below 
it  during  the  grafting  process.  After  cutting  off  the  stock,  whether 
B  vine  or  a  cutting,  split  it  longitudinally  with  a  sharp  knife  or 
shears,  or  if  a  hea^'y  vine  with  a  chisel.  In  cleft-grafting  stocks  not 
more  than  an  inch  in 
diameter  the  shears 
can  be  used  in  mak- 
ing both  the  horizon- 
tal and  the  longitudi- 
nal cuts,  {Fig.  4.) 
To  prevent  the  bruis- 
ing of  the  bark  in  cui> 
ting,  keep  the  blade 
of  the  shears  on  the 
side  where  the  scion 
is  to  be  inserted.  To 
prepare  the  scion,  cut 
with  a  ^arp  knife  a 
simple  wedge,  begin- 
ning at  or  slightly 
below  a  bud  and  mak- 
ing a  long  sloping  cut 
toward  the  middle 
and  a  similar  one  on 
the  opposite  side. 
Scions  of  two  eyes  are 
preferable.  To  insert, 
open  the  cleft  and 
push  the  scion  in 
firmly  until  the  bud  is 
just  above  the  upper 
end  of  the  stock,  tak- 
ing care  that  the  in- 
ner barks  of  stock 
and  scion  fit  closely. 
When  large  vines  are 
grafted  it  may  require 

a  metal  wedge  to  open  the  cleft.     In  large 
each  side,  are  frequently  used. 

Another  favorite  method  with  small  stocks,  especially  in  bench 

grafting  when  the  diameter  of  the  stock  is  the  same  or  very  little 

greater  than  that  of  the  scion,  is  the  English  cleft,  split,  or  whip 

graft. "  (Fig.  5,  E.)     By  this  method  a  sloping  transverse  cut  la 

lOftll'— Bull.  471— U 2 


ro.  5. — Bench -grtttted  cuttings  of  grape vln eg,  showing 
three  methods  of  gr>(tlDg ;  A,  C,  P,  Grafts  tied  with 
raffla ;  B,  bencti  clett  graft ;  D,  bench  whip  graft ;  E, 
EagUsh  cleft,  split,  or  whip  graft. 

s  two  scions,  one  on 
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made  upward  on  the  stock  and  a  split  downward  from  the  middle  of 
the  cut.  In  the  scion  just  the  reverse  but  a  like  split  and  cut  are 
made.  Then  the  upper  wedge  made  in  the  scion  is  pushed  into  the 
split  of  the  stock  in  such  a  way  that  the  inner  barks  join  and  fit 
closely. 

^Vhen  grafting  is  done  near  the  ground  on  stocks  strong  enough 
to  hold  the  scions  firmly  no  tying  is  necessary ;  otherwise  they  should 
be  tied  with  raffia,  as  shown  in  figure  5,  ^,  C',  and  F.  In  either  case 
a  stake  should  be  driven  at  the  side  of  the  graft  to  protect  it  and  to 
provide  a  support  for  the  young  shoots.  It  is  good  practice  to  press 
a  little  moist  soil  over  the  cut  around  the  junction  of  the  graft  and 
to  cover  the  scion  completely  with  fine  dirt,  hilling  it  up  sufficiently 
to  protect  it  from  drying  out. 

When  vines  grafted  above  ground  are  not  covered  with  dirt  the 
entire  cuts  should  be  waxed  to  exclude  the  air.  The  grafts  should 
be  examined  frequently  and  the  suckers  removed,  and  the  roots  start- 
ing from  scions  that  have  been  grafted  on  resistant  stocks  should  be 
cut  off. 

Bench  grafts  are  also  tied  with  raffia.  (Fig.  5.)  They  may  be 
planted  out  directly,  but  bench-grafted  cuttings  are  usually  stored 
or  are  heeled  in  upside  down  in  damp,  not  wet,  river  sand,  moss,  or 
other  suitable  material,  to  allow  them  to  callus  before  planting. 
(Fig.  6.) 

SOIL  AND  LOCATION. 

The  soil  and  location  best  suited,  the  preparation  of  the  soil,  the 
laying  out  of  and  cost  per  acre  of  establishing  a  vineyard,  and  the 
cultivation  and  fertilization  necessary  for  obtaining  the  best  results 
are  not  presented  here,  as  they  vary  decidedly  with  differing  condi- 
tions of  soil,  climate,  etc.,  and  need  to  be  dealt  with  in  a  special 
treatise  on  the  subject. 

The  uses  and  manipulation  of  the  vine  for  various  purposes  and 
the  insect  and  fungous  enemies  of  the  grape,  with  methods  of  com- 
bating them,  are  discussed  in  other  publications.* 

• 

DESCRIPTION  OF  THE  PARTS  OF  A  VINE. 

A  clear  understanding  of  the  names  of  the  different  parts  of  a  vine 
is  necessary  before  the   subject   of  grape   training  is  considered. 

1  Farmers'  Bulletins :  No.  27,  Important  Insecticides ;  Directions  for  Their  Prepara- 
tion and  Use.  No.  175,  Home  Manufacture  and  Use  of  Unfermented  Grape  Juice.  No. 
243,  Fungicides  and  Their  Use  In  Preventing  Diseases  of  Fruits.  No.  284,  Insect  and 
Fungous  Enemies  of  the  Grape  East  of  the  Rocky  Mountains.  Yearbook  Papers :  No.  281, 
Grape,  Raisin,  and  Wine  Production  In  the  United  States.  No.  354,  Some  Uses  of  the 
Grapevine  and  Its  Fruit.  These  publications  are  Issued  for  free  distribution  and  may 
be  obtained  upon  application  to  the  Secretary  of  Agriculture  or  any  Member  of  Congress 
471 
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— OrattB  or  cuttiDga  ready  for  beellng  ii 


Figure  7  illustrates  a  vine,  the  different  parts  of  which  are  shown  by 

letters,  as  follows:  T,  trunk,  the  stem  or  main  body  of  the  vine;  B, 

branches,  which  are 

of     mature     wood, 

being  several  years 

old;     .1,    arm-s    or 

ramifications  of  the 

branches,  usually 

of     wood     two    or 

more  years  old;  C, 

canes,  called  shoots 

when    green    and 

canes  when  mature; 

S,    suckers,    the 

shoots   which   start 

below    the    ground 

from  the  main  body;  WS,  water  sprouts,  the  shoots  which  start  above 

the  ground  from  wood  older  than  one  year;  L,  laterals,  the  secondary 

shoots  of  a  cane.  • 

The  basal  eye  or 
bud,  which  is  not 
reckoned  in  count- 
ing the  eyes  on 
a  spur,  is  near  the 
bawe  of  the  cane. 
^^^len  more  than 
four  eyes  of  a  cane 
are  left  in  pruning 
it  is  generally 
called  a  fruiting 
cane. 

Water  sprouts 
and  suckers  do  not 
ordinarily  produce 
bearing  shoots. 

Below  the  basal 
bud  on  each  cane 
are  one  or  more 
dormant  buds, 
which  grow  and 
produce  sterile 
canes  only  when 
too    few    eyes    are 

left  in  pruning  or  when  the  eyes  have  been  destroyed.     At  the  base  of 
each  eye  on  a  cane  there  are  two  dormant  buds.    Sometimes  one  of 


betng  sererBl  jeait 
and  caoei  vben  m. 


nrlng  the  different  parts 
em  of  IralDlDR :  ^,Ami8 
uBuall}'  of  wood  two  or 


;  C,  canea,  called  BboatB  when  gree 
e ;  L,  latcmlB,  the  secondar;  sbool 
of  a  cane;  8,  Bucfcere,  tbe  shootB  starting  below  tbe  ground 
from  the  main  bodj  ;  T,  trunk,  the  stem  or  main  body  of 
tbe  Tine ;  W.  B.,  water  sprouts,  tbe  shoots  wht 
above  tbe  ground  from  wood  older  than  one  year; 
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these  grows  the  season  it  is  formed,  making  a  lateral  from  which 
secondary  laterals  also  may  grow. 

The  first  and  secondary  laterals  bear  the  so-called  second  and  third 
crops  of  grapes. 

CASE  AND  TRAINING  OF  YOUNG  VINES. 

The  treatment  given  vines  during  the  first  years  of  their  growth 
largely  determines  the  profit  and  pleasure  to  be  derived  from  them. 
If  improperly  cared  for  during 
this  period   satisfactory  returns 
are  not  obtained  afterwards. 


If  cuttings  (fig.  2)  are  planted 
and  the  supply  is  sufficient,  two 
in  each  place  increases  the  chances 
of  getting  a  full  stand.  Should 
both  cuttings  grow,  one  of  them 
can  easily  be  pulled  up  without 
^  injuring  the  other.     To  protect 

j»^  ^  the  cuttings 

**' from  drying  out, 

plant  them  so 
that  the  top  bud 
projects  only  a 
trifle  above  the 
ground. 
If  rooted  vines, 
either  plain  or  grafted,  are  used,  the  roots  should 
be  cut  back  to  3  to  4  inches,  depending  on  their 
vigor.  Only  one  cane  of  the  top  should  be  left,  and 
this  should  be  cut  back  to  two  or  three  good  buds.  pruned  at  tiw 
(Fig.  8.)  If  grafts  are  used,  all  scion  roots  and  all  ^^,"'  "■"'  ""' 
suckers  should  be  carefully  removed. 

During  the  first  year  after  planting,  no  pruning  or  training  is 
usually  given,  although  it  is,  perhaps,  a  good  plan  with  vigorous 
plants,  especially  if  the  season  is  propitious,  to  rub  off  all  except  the 
straighfest  and  strongest  of  the  young  shoots  that  start.  (Fig.  9.) 
The-  following  winter  the  vines  should  be  pruned  and  staked  before 
they  start  to  grow,  the  size  of  the  stake  used  depending  on  the 
method  of  training  adopted.     In  ordinary  stool  or  spur  pruning,  or 
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where  the  vines  are  to  be  trellised  or  arbored  afterwards,  a  stake  1^ 
to  2  inches  square  should  be  used,  long  enough  so  that  after  being 
driven  1^  feet  into  the  ground  it  will  reach  1  or  2  inches  above  where 
the  vine  tied  to  it  is  to  be  Jieaded.  If  the  vines  are  to  be  pruned  to 
canes  and  the  latter  tied  to  stakes,  it  will  be  necessary  to  use  stakes  2 
inches  square  and  5  to  6  feet  long.  (Fig.  11.)  WTien  Rotundifolia 
varieties  are  to  be  grown  on  overhead  arbors,  posts  projecting  about 
7  feet  above  the  ground 
should  be  planted  on 
the  side  of  each  vine 
opposite  the  prevailing 
wind.     (Figs.   10  and 

11.) 

FIRST  PRUNING  AFTER 
PLANTING. 

The  first  pruning 
after  planting  may  be 
done  at  any  time  dur- 
ing the  winter  when 
the  vines  are  dormant 
and  not  frozen.  The 
extent  of  the  pruning 
will  depend  on  the 
growth  made.  If  the 
growth  has  been  small, 
all  the  canes  except  the 
strongest  should  be  re- 
removed,  and  this  one  cut  back  to  two  eyes.  (Fig.  9.)  If  a  strong 
growth  has  been  made  and  there  is  one  straight  well-ripened  cane,  all 
other  growth  should  be  removed  and  this  cane  cut  back  to  the  height 
at  which  it  is  intended  to  head  the  vine.  The  cane  should  be  tied 
securely  and,  as  it  is  to  become  and  remain  the  trunk  or  main  body 
of  the  vine,  should  be  kept  as  nearly  erect  and  straight  as  possible. 
(Fig.  12.) 

SUMMER  PRUNING. 

Where  the  vine  was  cut  back  to  two  buds  only  one  should  be 
allowed  to  grow.  All  other  young  shoots  should  be  removed  (fig.  12), 
preferably  when  quite  young  and  not  more  than  3  or  4  inches 
long.  This  concentrates  all  the  force  and  growth  of  the  plant 
into  the  cane,  which  is  to  become  the  trunk  of  the  vine.    The  shoot 

471 


Fig.  10. — ^A  Rotnndifolia  grape-      Fig.   11.  —  A   grapeyine 
yine  trained  to  a  post.  trained  to  a  stake. 
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left  to  grow  must  be  kept  carefully  tied  to  the  stake  to  cause  it  to 
grow  erect  and  also  to  protect  it  from  being  broken  by  the  wind  or 

other  agency.  When 
a  shoot  has  grown 
to  a  foot  above 
where  it  is  intended 
to  head  it  should  be 
topped  slightly 
above  where  the 
head  is  to  be,  caus- 
ing laterals  to  grow 
where  they  are  de- 

FiG.  12. — Vines  BTowlng  In  a  vineyard  tbe  flrat  year,  abow-    sired.         Only      SUCh 
Ing  single  ahoota  tied  to  atakea.  gj^^^^jg  ^j^^^^^  j^   ^j_ 

lowed  to  grow  as  are  needed  for  shaping  the  vine  for  the  following 
season.     (I'"ig.  13.)     All  suckers  should  be  promptly  removed. 

WINTER  PROninG. 

By  the  third  year  all  vines  should  have  erect,  straight  st^ns  with 
two  or  more  canes  growing  from  the  principal  part,  out  of  which 

the  head  or  crown  is 
to  be  formed  and 
from  which  the 
growth  of  the  vine 
is  to  be  renewed 
from  year  to  year. 
(Fig.  13.) 

The  vine,  when 
permitted  to  do  so, 
bears  its  fruit  on 
shoots  from  the  last 
year's  wood  growth; 
therefore,  the  cardi- 
nal point  underlying 
all  correct  pruning, 
be  the  method  of 
training  what  it 
may,  is  first  to  grow 
and  shape  or  adjust 
and  overhead  aystems.  *he     ""in     ^ody     or 

permanent  part  of 
the  vine  to  the  method  of  training  desired.  After  this  has  been  done 
the  growth  on  this,  the  fruit-bearing  part  of  the  plant,  should  be  so 
pruned  that  it  will  be  renewed  from  year  to  year,  never  allowing  the 


different  ayatems  o(  tralD- 
ttfUiK :  II,  ilie  four-arro  re- 
EnltBn,  Uudbod,  ambrella. 
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plant  to  overbear  but  making  it  bear  to  its  full  capacity.  If  this  is 
done  the  body  of  the  plant  gradually  becomes  stronger  and  its  fruit- 
ing capacity  increases  correspondingly,  no  wasteful  plant  growth  is 
allowed  at  the  expense  of  fruitage,  and  the  vines  are  easily  kept  clear 
of  insects  and  fungous  diseases.  The  manner  of  renewing  the  growth 
on  the  body  of  the  vine  so  as  to  leave  the  body  permanent  is  illustrated 
in  figures  7  and  14,  which  show  the  same  vine  before  and  after  pruning. 

In  figure  7  the  2-year-old  arms  i,  ^,  ^,  and  4,  which  grew  during 
the  previous  summer,  were  the  only  ones  allowed  to  remain  of  all  the 
canes  when  the  vine  was  pruned  in  the  winter. .  The  canes  shown 
grew  from  these  and  bore  fruit  the  next  summer.  When  pnmed  the 
following  winter,  as 
seen  in  figure  14,  only  ^ 

the  canes  a,  6,  <?,  and 
d  were  left,  and  these 
were  tied  to  the  wire 
in  the  same  manner  as 
the  arms  7,  ^,  5,  and 
4  of  the  season  before. 
(Fig.  7.)  The  spurs 
shown  (fig.  14,  Sp.) 
are  canes  cut  back  to 
one  to  four  eyes  for  the 
purpose  of  starting 
new  canes  to  be  left 
the  following  year. 
It  took  10  cuts  to 
prune  the  entire  vine. 

Not  onlv  do  differ- 
ent  countries  have  dif- 
ferent methods  of  pruning  and  training,  but  methods  often  vary  in 
the  several  districts  of  the  same  country.  The  inherent  peculiarities 
of  the  varieties  themselves  often  require  special  methods  to  obtain  the 
best  results.  No  attempt  will  be  made  to  describe  methods  other 
than  those  that  appear  most  applicable  and  have  proved  most  satisfac- 
tory for  the  grai>e  species  grown  in  various  parts  of  the  United  States. 

THE  PRUNING  OF  BEARING  VINES. 


Fio.  14. — A  vine  pruned  according  to  the  four-cane 
Kniffin  system :  C,  Canes,  called  shoots  when  green  and 
canes  when  mature ;  8p^  spurs,  canes  cut  back  to  one 
to  four  eyes ;  T,  trunk,  the  stem  or  main  t>ody  of  the 
yine ;  a,  h,  c,  d,  arms  succeeding  those  shown  at  their 
2-year  old  stage  In  figure  7  at  1,  t,  S,  4. 


PRINCIPLES  CONSIDERED  IN  PRUNING. 

To  prune  intelligently,  the  age,  size,  and  condition  of  the  plant, 
the  location,  climate,  soil,  and  other  features  of  its  environment,  and 
the  principles  governing  its  life  must  be  considered. 
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A  statement  of  some  of  the  more  important  of  these  life  principles 
follows:  The  sap  flows  with  greatest  force  to  the  outer  extremities; 
the  more  upright  a  branch  is,  the  more  sap  flows  into  it;  the  sap 
when  abundant  and  active  produces  wood;  the  more  abundant  the 
flow  of  the  sap,  the  larger  and  later  the  fruit;  the  ascending  sap 
grows  richer  the  farther  it  flows ;  checking  the  flow  of  the  sap  makes 
the  plant  bear  earlier  and  produces  more  and  richer  fruit.  The  vine 
usually  bears  its  fruit  on  new  shoots  growing  from  the  wood  of  the 
previous  year.  The  time  for  pruning  is  in  winter,  when  the  vines 
are  dormant.  They  should  not  be  cut  when  frozen  or  while  the  sap 
is  flowing  rapidly.  Summer  pruning  is  practiced  on  the  young 
growth  to  regulate  the  quantity  of  fruit  and  the  shape  of  the  plant. 

OBJECTS  OF  PRUNING. 

In  pruning,  one  or  more  of  the  following  objects  are  usually  ac- 
complished: Parts  of  plants  removed,  renewed,  promoted,  or  re- 
tarded; wounded  and  diseased  plants  cured;  the  shapes  and  habits 
of  plants  modified;  the  size  and  quantity  of  the  fruit  increased  or 
diminished;  the  quality  of  the  fruit  improved;  the  fruit  made  to 
ripen  earlier  or  later ;  a  regular  succession  of  fruit  secured ;  and  the 
spraying,  training,  cultivation,  and  gathering  of  the  fruit  facilitated. 

METHODS  USED  IN  PRUNING. 

There  are  various  ways  in  which  the  objects  of  pruning  are  accom- 
plished. For  instance,  the  growth  and  health  of  a  plant  are  promoted 
and  the  size  of  the  fruit  is  increased  (1)  by  removing  all  the  diseased 
parts  and  suckers;  (2)  by  shortening  extended  shoots,  side  shoots, and 
laterals;  (3)  by  putting  upright  the  part  whose  rapid  growth  is  de- 
sired; and  (4)  by  removing  the  fruit  buds  or  fruit.  The  plant  is 
retarded  in  growth  and  made  to  bear  earlier  and  richer  fruit  by 
shortening  the  leading  shoots  and  leaving  the  fruit-bearing  wood  and 
by  bending  down  the  branches  and  ring-pruning  them.  The  healing 
of  wounded  and  diseased  plants  is  promoted  by  removing  the  injured 
parts  and  dressing  the  wound.  The  head  of  a  plant  is  renewed  by 
cutting  off  the  branches  above;  the  head  is  made  to  grow  thicker  by 
cutting  back  the  outer  branches  and  to  grow  thinner  by  amputating 
all  canes  on  which  there  is  too  much  growth. 

There  are  so  many  species  of  grapes,  each  having  peculiarities  of 
its  own  and  therefore  responding  most  readily  to  certain  cultural 
methods  to  which  it  is  best  adapted,  that  the  pruning,  training,  and 
growing  of  vines,  which  otherwise  may  appear  quite  simple,  become 
complicated  operations  in  which  comparatively  few  people  become 
expert,  and  vineyards  in  which  serious  mistakes  are  not  made  are 
rare. 
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TRAINING  Ain>  TRAINING  SYSTEMS. 

Around  city  homes  where  there  is  room  for  only  a  few  vines,  they 
are  often  trained  on  porches,  fences,  outbuildings,  trees,  etc.  Where 
there  is  sufficient  space  an  arbor  like  that  shown  in  figure  13  is  a 


Fic.  IS. — A  gnpe  arbor. 

good  and  attractive  support,  making  the  vine  furnish  a  shady  bower 
or  walk  as  well  as  fruit.  In  vineyard  practice  some  growers  use 
CMily  a  stake  or  post  on  which  to  train  each  vine.  (Fig.  11.) 
THE  TREI.US. 
A  support  very  generally  used  on  which  to  train  the  vine  consists 
of  substantial  posts  of  durable  timber  planted  at  regular  intervals, 
the    distance    apart 


^aEs, 


varying  with  the 
different  grape  va- 
rieties and  the  dis- 
tances between  the 
plants.  (Fig.  16.) 
To  the  posts  some- 
times only  two,  but  generally  three,  strands  of  Xo.  10  or  Xo.  12  wire 
are  fastened,  the  first,  second,  and  third  wires  being  24,  40,  and  56 
inches,  respectively,  from  the  ground.  The  end  posts  of  the  rows 
should  be  Srmly  braced.    The  two  most  common  methods  of  bracing 
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are  shown  in  figure  16,^  and  B,    Another  post-bracing  method  often 
-^  used  is  shown  at  C  in  figure  10. 

As  wire  contracts  in  cold  and 
expands  in  warm  weather,  the 
trellis  wire  should  not  be  sta- 
pled to  the  end  posts  but  should 
be  fastened  to  them  by  some  de- 
vice like  a  simple  reel,  as  shown 
at  D  in  figure  16.  Some  use 
a  clamp  pulley  and  a  rope  for 
tightening  the  wire  and  then 
wind  the  slack  part  two  or  three 
times  around  the  end  post  to 
fasten  it. 

THE  HIGH-RENEWAL  OR  UPRIGHT 

SYSTEM. 

In  the  high-renewal  or  up- 
right system  of  training,  all  the 
season's  growth  is  cut  off  each 
year  except  the  head  of  the  vine, 
which  is  cut  back,  leaving  a  cane 
and  a  spur  on  each  side,  and 
the  canes  are  tied  to  the  lower 
wire  on  the  trellis.  The  length 
of  the  canes  and  the  number  of 
the  eyes  left  on  them  will  vary 
with  the  variety  and  size  of  the 
vine.  The  fruiting  shoots  grow- 
ing from  the  canes  are  trained 
upright  and  fastened  to  the  wire 
overhead.  Figure  17,  J.,  shows 
a  vine  pruned  according  to  this 
system  at  the  end  of  the  second 
and  figure  17,  5,  at  the  end  of 
the  third  year.  Figure  17,  D 
and  (7,  shows  the  same  vine  a  year 
later,  before  and  after  pruning. 
This  system  is  the  one  most  gen- 
erally practiced  in  the  training  of 
American  grape  varieties.  Vines 
trained  by  this  system  can  be  easily 
laid  down  and  covered  in  winter  in  the  extreme  northern  sections. 
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Fio.  17. — A  pruned  and  an  unpruned  vine 
at  different  ages,  showing  tlie  method 
of  pruning  by  the  renewal  system :  A, 
Second  year;  B,  third  year;  C,  fourth 
year ;  D,  an  unpruned  vine  in  its  fourth 
year. 
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A  small  amount  of  wood  is  left  in  pruning  healthy  vines  and  a  good 
quality  of  fruit  is  obtained. 


THE    HORIZONTAL-ARM    SPUR    SYSTEM. 

In  the  horizontal-arm  spur  system  two  horizontal  arms,  one  on 
each  side,  are  grown  from  the  body  of  the  vine  at  the  lower  wire  of 
the  treUis  and  tied  to  this  wire.  These  arms  remain,  but  the  canes 
on  them  are  cut  back  every  year  to  spurs  of  two  fruitful  buds  each. 
The  fruit-bearing  shoots  growing  from  these  are  tied  to  the  wires 
overhead,  the  number  of  spurs  left  depending  on  the  variety  and  size 
of  the  vine.  New  spurs  to  replace  those  becoming  weak  or  out  of 
shape  are  grown  from  new  shoots  starting  from  the  horizontal  arm. 

In  this  system  the 
vines  are  pruned  and 
trained  the  same  as 
for  the  high-renewal 
system,  up  to  the  end 
of  the  fourth  year. 
Sometimes  the  hori- 
zontal arms  are  also 
renewed.  Figure  17, 
Z>,  represents  an  un- 
pruned  vine.  Figure 
18  represents  the  same 
vine  pruned  accord- 
ing to  this  system. 

This  system  was  at 
one  time  extensively 
practiced  in  the  Chautauqua  grape  belt  on  Lake  Erie.  With  it 
more  fruit  is  obtained  from  some  varieties  than  by  the  preceding 
method,  which  results  in  too  much  wood  growth ;  otherwise  it  is  not 
as  good.  More  old  wood  is  left  and  the  pruning  is  more  tedious  and 
expensive  than  with  the  high-renewal  system. 

THE  HORIZONTAL  BLOCK  SYSTEM. 

A  system  combining  some  of  the  points  of  each  of  the  preceding 
ones  is  the  horizontal  block  system.  In  this  the  vines  are  manipu- 
lated as  with  the  preceding  systems  and  pruned  in  the  same  way  for 
the  first  four  years,  after  which  the  unpruned  vine  is  pruned  as  shown 
in  figure  19.  As  practiced  in  the  same  localities  this  system  appears 
to  be  a  combination  of  the  high-renewal  and  the  horizontal-arm 
spur  systems. 
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Fig.  18. — A  yine  in  its  fourtli  year  pruned  according  to  the 
horizontal-arm  spur  renewal  system. 
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THE  FAN  SYSTEM. 

In  the  fan  system  the  vine  growth,  which  is  trained  to  an  upright 
trellis,  is  annually  renewed  to  within  a  short  distance  from  the 
ground.     The  vines  are  cut  back  usually   to  four   canes  and  as 
many  spurs  each  year ;  the  canes  are  spread  out  and  tied  to  the  trel- 
lis, giving  the  vine 
the  shape  of  a  fan. 
Figure  20,^  and  C", 
shows  an  unpruned 
vine    in   the   third 
and    fourth   years. 
Figure  20,  B^  shows 
the     same     vine 
pruned  the  fourth 
year    for   this 
system. 

The  advantages 
claimed  by  the  ad- 
vocates of  this  sys- 
tem are  (1)  that 
most  of  the  old 
wood  is  dispensed 
with  each  year,  (2)  that  the  vines  can  be  easily  laid  down  and  covered 
in  winter  when  needful  in  the  extreme  northern  sections,  and  (3) 
that  if  after  priming  the  canes  are  tied  and  spread  fan  shaped  on 


Fig.  19. — A  vine  in  its  fourth  year  pruned  according  to  tlie 

block  system. 


^^^'iS^'t^ 


Fig.  20. — A  vine  at  different  a^^es,  showing  the  method  of  training  by  the  fan  system : 
A,  An  unpruned  vine  in  its  third  year;  B,  a  pruned  vine  in  its  fourth  year;  C,  an 
unpruned  vine  in  its  fourth  year. 

the  trellis,  as  they  should  be,  the  young  upright-growing  shoots 
fasten  themselves  by  their  tendrils  and  need  practically  no  tying. 
This  system  has  the  disadvantage  of  bearing  the  fruit  too  low  and 
is  not  now  so  generally  in  use  as  formerly. 
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THE  HUDSOII  HORIZONTAL  SYSTEM. 

The  Hudson  horizontal  system,  extensively  practiced,  as  its  name 
implies,  along  the  Hudson  River,  uses  an  ordinary  two-wire  trellis, 
A  strong  stake  reaching  to  the  top  wire  of  the  trellis  is  driven  behind 
each  vine.  Four  perpendicular  slats  which  do  not  touch  the  ground 
are  fastened  to  the  trellis,  two  on  each  side  of  the  vine  and  12  to  15 
inches  apart.  Woven-wire  fence  could  be  substituted  for  the  slats. 
The  vine  is  annually  renewed  back  to  the  trunk,  which  is  about  a  foot 
high,  and  a  single  cane  and  spur  are  left  at  each  pruning,  the  cane 
long  enough  so  that  when  tied  it  reaches  to  the  top  of  the  stake. 
About  six  "bearing  shoots  left  to  grow  on  each  side  of  this  cane  are 
fastened  horizontally  to  the  slats.  The  clusters  hang  free  from  the 
shoots.  When  the  shoots  become  too  long  they  should  be  summer 
pruned.  From  the  spur  left  on  the  trunk  the  cane  is  grown  erect 
and  tied  to  the  stake,  to  become  the  fruiting  cane  to  be  left  the  next 


FlO.  21. — A  vine  at  different  ages,  sbowlDK  tbe  meCbod  ol  tralolDg  by  tbe  Hudxon  hori- 
lonlal  Byotem :  A,  A  pruanl  viae  in  He  third  fair ;  B,  >  pruned  vine  in  its  [ourth 
year;  C,  an  nnpmned  Tine  Id  Its  (onrth  fear- 
year.  Figure  21,  A,  shows  a  vine  at  the  end  of  the  third  year  pruned 
according  to  this  system.  Figure  21,  C  and  B,  shows  the  same  vine 
before  and  after  pruning  a  year  later. 

The  advocates  of  this  system  claim  for  it  a  more  uniform  distribu- 
tion of  the  young  shoots  and  say  that  the  fruit  hangs  well  supported 
and  protected. 

THE  FOUR-CARE  KHIFFIH  STSTEH. 

On  the  trunk  of  the  vine  at  the  lower  wire  of  a  two-wire  trellis, 
about  30  inches  from  the  ground,  two  canes  and  two  spurs  are  left 
of  last  year's  growth,  and  two  more  canes  and  spurs  are  left  at  the 
top  wire,  about  56  inches  from  the  ground.  These  canes,  which  are 
tied  to  the  wire  on  each  side  of  the  vine,  produce  fruiting  shoots 
which  are  allowed  to  hang  down  or  droop  as  seen  in  figure  7.  The 
same  vine  as  it  appears  after  pruning  at  the  end  of  the  fourth  year 
when  trained  according  to  this  four-cane  Kniffin  system  is  shown  in 


22 


GRAPE  PROPAGATION,  PRUNING,  AND   TRAINING. 


figure  14.  This  system  is  named  after  William  Kniffin,  who  first 
employed  it.  It  has  been  extensively  used  along  the  Hudson  River 
and  elsewhere,  and  is  said  to  be  especially  adapted  to  strong-growing 
varieties.  Vines  trained  by  this  system  are  easily  and  quickly  pruned 
and  require  only  a  limited  amount  of  labor  in  the  growing  season. 

THE  UMBRELLA  OR  TWO-CANE  KNIFFIN  SYSTEM. 

A  system  very  generally  used  in  the  training  of  American  vines, 
known  as  the  umbrella  or  two-cane  KniflSn  system,  differs  from  the 
foregoing  in  that  no  canes  or  spurs  are  left  at  the  lower  wire,  the 
trunk  of  the  vine  extending  directly  to  the  top  wire,  where  the  growth 
is  annually  cut  back  to  two  canes  and  two  spurs,  one  op  each  side, 
which  are  fastened  to  the  top  wire.  It  is  best  to  tie  the  trunk  to  both 
the  upper  and  lower  wires  to  prevent  violent  whipping  of  the  hang- 
ing shoots.  Some  growers  dispense  with  the  lower  wire.  Figure  22, 
A  and  Bj  shows  a  vine,  trained  according  to  this  system,  before  and 

after  pruning  at  the 
end  of  the  fourth 
year. 

This  system  is 
really  an  improve- 
ment on  the  four- 
cane  Kniffin  system. 
The  absence  of  the 
two  lower  canes  in- 
sures a  good  upright 
trunk,  and  the  re- 
newal of  the  fruit-bearing  wood  to  one  head  makes  the  vine  more 
easily  pruned,  leaves  less  old  wood,  and  results  in  cleaner  and  better- 
ventilated  vines. 

THE  MUNSON  SYSTEM. 

The  Munson  system  derives  its  name  from  its  originator,  Prof. 
T.  V.  Munson,  of  Denison,  Tex.  As  first  practiced  by  him,  use  was 
made  of  two  rows  of  light  posts  or  stakes,  the  posts  being  driven 
opposite  each  other,  their  tops  being  about  18  to  20  inches  apart. 
Wires  were  stretched  along  the  tops  of  the  posts  in  each  row,  with 
a  third  wire  somewhat  lower  and  midway  between  them  upon  cross 
wires. 

Munson  now  uses  single  posts.  Across  the  top  of  each  post  a 
crossbar  of  wood  is  fastened.  The  outer  wires  of  the  trellis  are  fas- 
tened to  the  outer  ends  of  the  crossbar,  and  the  inner  wire  is  fastened 
to  the  post  the  desired  distance  lower  down.  The  writer  secures 
essentially  the  same  results  in  practice  by  using  durable  posts  suffi- 
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Fig.  22. — A  pruned  vine   (.4)    and  an  unpruned  vine   (B), 
showing  the  method  of  training  by  the  umbrella  system. 
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ciently  heavy  to  allow  pieces  of  2  by  4  inch  joist,  2  feet  long,  to  be 
firmly  spiked  to  them  either  at  the  aide  or  on  top,  when  sawed  ofif 
at  the  right  height  for  the  purpose.  The  outer  wires  are  stretched 
on  the  cross  joist,  and  the  lower  wire  is  either  stapled  against  or  run 
through  the  posts  at  the  desired  distance  below,  as  shown  in  figure 
23,  B.  Four  to  4^  feet  above  the  ground  is  a  good  height  for  tlie 
lower  wires  for 
most  varieties, 

By  this  system 
a  single  main 
trunk  for  each 
vine  is  grown  and 
tied  to  the  lower 
wire.  In  pruning 
this  trunk  two 
canes  and  two 
spurs  are  an- 
nuaUy  left.  The 
canes  running  to 
the  right  and  to 
the  left  are  se- 
curely tied  to  the 
lower  wire.  The 
outer  wires  are 
for  the  sole  pur- 
pose of  support- 
ing the  growing 
shoots,  which 
naturally  develop 
from  the  canes 
and  gradually 
droop  toward  the 
ground.      Figure 

23,^  and  d, shows  Fin.  2:1.— UDpruDfd  vIdpb  (.11  and  pruDed  vines  (£),ebowiDg 

the   vines  pruned  ""'  ™^*'"^  "'  tralolng  bj  the  modllli-d  Munnon  Bfs(em. 

and  unpruned,  trained  after  the  modified  Munson  system.  The 
writer  considers  this  the  best  all-round  system  of  training  foi*  use  in 
localities  where  rains  and  storms  occur  during  the  growing  season. 
It  protects  the  fruit  and  places  it  in  the  most  advantageous  surround- 
ings for  the  best  results.  It  makes  practicable  and  facilitates  spray- 
ing for  fungous  diseases  and  insect  pests  and,  after  tlie  original  out- 
lay for  the  trellis  has  been  incurred,  lessens  the  cost  of  all  operations 
and  makes  them  easy  and  pleasant. 
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THE  OVERHEAD  CAYWOOD  5TSTEM. 

In  the  overhead  system,  which  has  been  used  to  some  extent  in 
New  York,  the  vines  are  carried  upon  a  canopy  or  overhead  arbor 
6  feet  above  the  ground,  consisting  of  three  horizontal  wires  stretched 

at  the  same  height 
The  center  wire  is 
fastened  to  posts 
■which  are  placed  at 
regular  intervals,  and 
the  side  wires  are  at- 
tached to  3- foot  cross 
arms  of  wood  fas- 
tened to  the  posts. 
The  head  of  the  vine 
is  annually  cut  back 
to  five  canes  and  five 
spurs.  The  canes  are 
fast^ed  on  the  wires, 
two  in  one  direction 
1  BD  unpruned  rioe  (B).    and     three     in    the 

by  the  overhead  Caywood      ^^j^^,.^     ^y^^^     ^^^.^^^ 

being  alternated  each 
year.  Figure  24,  A  and  B,  shows  vines  pruned  and  unpruned, 
trained  according  to  this  system. 

It  has  no  advantages  over  the  modified  Munson  system  just  de- 
scribed and  to  the  writer  appears  inferior  in  every  way. 

THE  CHITTEHDEN  SYSTEM. 

The  Chittenden  system  as  employed  in  Michigan  is  similar  to  the 
overhead  system,  but  the  trellis  is  lower,  not  exceeding  4  or  5  feet. 

THE  HULTIPLE  CROSS-WIRE  SYSTEM,  OR  OVERHEAD  ARBOR. 

The  multiple  cross-wire  system  is  used  largely  with  the  Rotundi- 
folia  varieties  of  the  South,  which  are  usually  planted  10  by  20, 15  by 
15,  or  20  by  20  feet  apart.  In  following  this  method  a  substantial, 
durable  post  reaching  7  feet  above  the  ground  is  planted  at  each  vine. 
Rows  of  well-braced  posts,  running  parallel  with  and  also  at  the  ends 
of  the  rows  of  vines,  are  set  at  the  boundaries  of  the  vineyard.  From 
the  tops  of  these  posts  on  the  four  sides  of  the  vineyard  a  No.  10 
galvanized  wire  is  run  along  the  tops  of  the  inside  posts  down  each 
row  in  both  directions  as  a  governor  wire.  No.  14  wires,  2  feet  apart, 
are  run  parallel  with  the  governor  wires  until  in  this  manner  the 


Pia.  24. — A  pruDed  Tini 
showing  I  be  method  ol 
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entire  area  has  been  regularly  covered.  It  has  been  the  general  custom 
to  cause  a  single  trunk  to  grow  erect  from  the  ground  up  alongside 
each  Inside  post,  keeping  it  tied  thereto.  When  the  vine  has  reached 
the  top  of  the  post  it  is  pinched  in  or  cut  back  so  as  to  make  it  throw 
out  shoots  to  grow  and  spread  over  the  arbor.  When  this  object  is 
accomplished  it  is  the  general  practice  to  do  no  more  pruning,  the 
growers  asserting  that  the  vines  prune  themselves.  There  is  no  rea- 
son, however,  why  the  Rotundifolia  varieties  should  not  be  pruned 
and  the  fruit-bearing  tops  regularly  renewed.  Some  growers  con- 
struct arboi-s  entirely  of  wood,  using  slats  instead  of  wires.     (Fig,  25.) 


FlO.  2S.~VlDes  trained  by  the  multiple  cnws-wire  sTStPin  or  overhead  srt»r. 

From  experiments  as  to  the  best  methods  of  training  Rotundifolia 
varieties,  which  the  United  States  Department  of  .Vgriculture  is  con- 
ducting under  the  direction  of  the  writer  for  the  purpose  of  improv- 
ing the  quality  of  the  fruit,  getting  better  and  more  regular  fruiting 
results,  counteracting  black-rot  injury,  etc.,  there  is-  reason  to  be- 
lieve it  will  soon  be  necessary  to  advocate  the  growing  of  Rotundifolia 
varieties  on  an  upright  trellis, 

THE  OVERHEAD  TREIXIS  OR  PARRALES  STSTEH. 

The  overhead  trellis  or  parrales  system  is  used  in  Almeria  in 
training  the  Ohanez  and  other  Almerian  varieties  of  grapes,  large 
quantities  of  which  shipped  in  cork  dust  reach  our  markets  every  year. 
The  trellis  used  is  practically  the  same  as  the  overhead-wire  trellis 
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just  described  ns  in  iiwe  for  the  Rotiindifoliii  varieties.     The  Almerian 

vines  are  planted  about  15  by  15  feet  apart  and  trained  with   a 

straight  stem  to  a 
height  of  about  7 
feet.  From  the  top 
of  this  stem  fruit- 
ing canes  varying 
from  10  to  15  in 
number  and  from 
1  to  6  feet  in 
length,  according 
to  the  strength  of 
tlie  vine,  are  nm 
out  in  all  direc- 
tions. These  canes 
are  annually  re- 
newed as  near  back 

to  the  main  stem  as  possible  with  canes  grown  from  spurs  left  for 

this  purpose.     (Fig.  2().) 


Tlie  single  cross- 
wire  system  is  used  in 
the  vicinity  of  Marl- 
boro, \.  Y.  In  this 
system  posts  are  set  8 
feet  apart  each  way 
and  made  to  project  0| 
feet  above  the  ground, 
a  single  wire  running 
on  top  from  post  to 
post  in  both  directions. 
A  single  trunk  vine  is 
trained  up  each  post, 
four  canes  being  run 
from  it  at  the  to|>  of 
the  post  and  one  cane 
is  fastened  to  each  of 
the  radiating  wires. 
These  canes  are  re- 
newed eacli  year.  Figure  2' 
system. 


illustrates  a   vine  prnned  after  this 
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THE  SPDR.  STOOL,  OR  SHORT  PRUNING  STS^H. 

The  spur,  stool,  or  short  pruning  system  is  the  one  so  extensively 
used  in  California  with  the  stockier  growing  varieties  of  Vinifera. 
It  in  the  simplest  and  cheapest  method  of  pruning  and  training  vines. 
By  this  method  the  body  of  the  vine  is  grown  to  the  desired  height, 
and  shoots  are  permitted  to  grow  from  only  the 
two  uppermoHt  buds.     The  two  resulting  canes 
are  cut  back  in  the  winter  to  spurs  of  two  eyes 
each.    The  following  year  these  spurs  are  allowed 
to  produce  growth  and  the  resulting  canes  are 
again  cut  back  to  spurs  and  all  of  them  allowed 
to  remain  if  the  vine  is  strong  enough.     (Fig. 
13,  .1.)    Thus  the  vine  under  ordinary  conditions 
at    the    beginning    of    the 
fifth  year  consists  of  a  trunk 
from  which  spring  four  or 
five  arms,  on  each  of  which 
a   cane   has  been  cut  back 
to  a  spur,  as  shown  in  fig- 
ure 28.     T\'hen  the  vine  is 
pruned  the  following  winter 
all  or  nearly  all  the  outer    p^o.  ^s.^^  p™„^  ^,„, 
canes  that  have  grown  from 
the  spurs   are  entirely   re- 
moved.    The  spurs  of  the 
lawt  season  are  cut  off  just 
outside  the  inner  canes,  which  are  cut  back  to 
spurs,  the  pruning  each  winter  after  this  being 
to  promote  a  regular  system  of  spur  renewal. 
As  the  vines  become  older  and  stronger  and  can 
stand  more  cropping,  more  spurs  are  left  to 
increase  the  fruiting  capacity  of  the  plant.    In 
course  of  time  the  arms  of  the  respective  spurs 
are  renewed  and  entirely  new  arms  and  spurs 
are  grown.     The  head  of  the  vine  should  be 
kept  well  balanced  and  given  a  globular  form, 
if  possible-    Some  varieties  on  which  the  lower 
eyes  are  not  sufficiently  productive  may  be  improved  by  increas- 
ing the  length  of  the  spurs  and  the  number  of  eyes,  leaving  four 
or  even  five  eyes  to  a.  spur  according  to  the  variety  of  vine. 


In  lu  flltb  year,  sliow- 
lag  the  mrdiod  of 
IralDlDg  by  the  spur, 
Btool.  or  short  BjBtem. 


Flo.  2». — A  pruned  vine 
Id  Its  HItb  year,  shotv- 
iTiR  the  method  of 
training   bj   the  cane 


28 


GRAPE  PROPAGATION,  PRUNING,  AJH)  TRAINING. 


THE  LONG  OR  CANE  PRUNING  SYSTEM. 

The  long  or  cane  pruning  system  is  also  in  general  use  in  California. 
When  vines  are  trained  according  to  this  system  the  fruit  is  borne 
on  canes  which  are  tied  to  a  stake  as  shown  in  figure  29,  the  spurs 
which  are  left  to  grow  from  them  producing  canes  for  the  following 
year.  In  pruning,  the  canes  which  fruited  the  previous  year  as  well 
as  the  arms  on  which  they  grew  are  entirely  removed,  the  canes  pro- 
duced from  the  spurs  left  the  previous  year  furnishing  the  fruiting 
canes  and  spurs  needed.  In  this  manner  the  head  of  the  vine  is 
renewed  from  year  to  year,  and  as  the  plants  grow  older  and  stronger 

the  fruiting  capacity  is  increased  by  leaving 
more  canes  and  spurs.  Figure  13,  J.,  shows  a 
vine  at  the  end  of  the  second  year;  figure  30, 
at  the  end  of  the  third  year ;  and  figure  29,  at 
the  end  of  the  fifth  year,  pruned  according 
to  this  system. 

THE  PRINCIPAL   GRAPE   REGIONS  OF 
THE  UNITED  STATES. 

There  are  three  distinct  viticultural  regions 
in  the  United  States  which  segregate  them- 
selves by  the  grape  species  grown  in  them. 

The  Vinifera  region,  in  which  Vinifera  va- 
rieties are  almost  exclusively  grown,  is  located 
almost  entirely  west  of  the  Rocky  Mountains, 
so  much  of  it  being  in  California  that  those 
not  conversant  with  grape  varieties  eiTone- 
ously  call  them  California  grapes.    With  few 
exceptions  either  the  spur,  stool,  or  short 
pruning  system  is  used  for  the  stockier  grow- 
ing varieties,  and  the  long  or  cane  pruning 
system  is  usually  used  for  the  longer  grow- 
ing varieties,  but  either  system  is  often  modi- 
fied to  suit  individual  varieties.    Thus  the  spurs  are  sometimes  left 
longer  in  the  spur  system,  and  either  spurs  and  canes  left  longer  or 
spurs  cut  on  the  laterals  in  the  cane  system. 

Stakes  only  are  used  to  give  the  vines  the  necessary  support;  this 
method  allows  the  vineyard  to  be  cultivated  crosswise  as  well  as 
lengthwise.^  Vines  trained  on  trellises  are  comparatively  rare  in 
California. 

The  more  generally  known  Vinifera  varieties  grown  in  this  district 
are  the  Alexandria,  Alicante  Bouschet,  Aramon,  Burger,  Cabernet 

1 "  See  Grape,  Rasin,  and  Wine  Production  in  the  United  States,"  Yearbook,  U.  S.  Dept 
of  Agriculture,  for  1902. 
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Fig.  30. — A  pruned  vine  in 
Its  third  year,  showing 
the  method  of  training 
by  the  cane  system. 
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Sauvignon,  Calmette,  Carignane,  Chasselas  de  Fontainebleau,  Comi- 
chon,  Emperor,  Flame  Tokay,  Green  Hungarian,  Grenache,  Malaga, 
Mission,  Mondeuse,  Mourestel,  Pizzutella,  Petit  Syrah,  Purple  Da- 
mascus, Riesling,  Semillon,  Sauvignon  Vert,  Sultanina,  Sylvaner, 
Valdepenas,  and  Zinfandel. 

The  Muscadine  region  of  the  South  Atlantic  and  Gulf  States 
includes  the  entire  southeastern  coastal  plain  extending  from  the 
Potomac  to  Florida,  reaching  well  up  into  the  Blue  Ridge  Moun- 
tains and  along  the  Gulf  coast  to  the  Rio  Grande  River,  spreading 
to  the  north  along  the  Mississippi  River  into  the  great  central  plains  to 
southeast  Missouri  and  the  Tennessee  River.  In  this  region  improved 
varieties  of  the  Rotundifolia  and  Munsoniana  species  are  grown  for 
various  purposes,  the  better-known  varieties  of  these  being  the  Eden, 
Flowers,  James,  Mish,  Scuppemong,  and  Thomas.  The  multiple  cross- 
wire  system  or  overhead  arbor  is  almost  exclusively  used.  As  pre- 
viously mentioned,  these  arbors  are  very  similar  to  the  overhead  trellis 
or  parrales  system  used  in  Spain  with  the  Almerian  varieties  commonly 
seen  in  our  markets  packed  in  cork  dust  and  called  "  Malaga  "  grapes. 

The  third  or  American  native-grape  region  is  the  one  in  which 
improved  varieties  of  the  more  northern  native  grape  species  and 
hybrids  of  them  and  the  Vinifera  species  are  grown.  This  region 
comprises  all  that  part  of  the  United  States  which  lies  east  of  the 
Rocky  Mountains.  Of  late  years  a  few  plantings  have  also  been  made 
in  parts  of  Oregon  and  Washington,  but  the  industry  is  most  extensive 
in  the  States  west  of  the  Hudson  River  and  north  of  the  Ohio  River 
that  border  on  the  Great  Lakes  and  in  the  more  centrally  located  States 
of  the  Mississippi  Valley.  In  this  district  the  high-renewal,  hori- 
zontal-arm spur,  horizontal  block,  fan,  Hudson  horizontal,  four-cane 
Knifl^,  umbrella  or  two-cane  Kniffin,  Munson,  overhead  Caywood, 
and  Chittenden  systems  are  used,  the  localities  in  which  they  origi- 
nated or  are  most  common  being  stated  in  the  description  of  the 
various  systems.  The  varieties  most  extensively  grown  are  the  fol- 
lowing: Agawam,  America,  Barry,  Beacon,  Berckmans,  Brighton, 
Brilliant,  Campbell,  Carman,  Catawba,  Champion,  Clinton,  Concord, 
Cottage,  Cynthiana,  Daisy,  Dawn,  Delaware,  Diamond,  Diana,  Duch- 
ess, Eaton,  El vicand,  Elvira,  Empire  State,  Fern,  Gold  Coin,  Gaertner, 
Goethe,  Headlight,  Herbemont,  Herbert,  lona,  Isabella,  Ives,  Jaeger, 
Janesville,  Jefferson,  Lady,  Laussel,  Lenoir,  Lindley,  Lutie,  Martha, 
Massasoit,  Merrimac,  Missouri  Riesling,  Moore,  Muench,  Nectar, 
Niagara,  Noah,  Norton,  Olita,  Perkins,  Perry,  Pocklington,  Prentiss, 
Rommel,  Salem,  Triumph,  Ulster,  Vergennes,  Victor,  Washington, 
Wilder,  Winchell,  Wetumka,  Woodruff,  Worden,  and  Wyoming. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington,  D.  (7.,  June  30,  1909, 

Sir:  I  have  the  honor  to  transmit  and  to  recommend  for  publica- 
tion as  a  Farmers'  Bulletin,  to  supersede  Bulletin  58  of  the  same 
series,  the  accompanying  manuscript  on  ''Soy  Beans,''  prepared  by 
Prof.  Charles  V.  Piper,  Agrostologist  in  Charge,  and  Mr.  H.  T.  Niel- 
sen, Scientific  Assistant,  Forage  Crop  Investigations. 

The  soy  bean  has  become  a  crop  of  special  importance  in  several 
Southern  States,  and  interest  in  it  has  greatly  grown  during  the  past 
few  years.  At  the  present  time  there  is  great  interest  in  the  crop 
owing  to  the  possibility  that  it  may  be  grown  on  an  extensive  scale 
in  regions  where  the  boll  weevil  has  rendered  the  returns  from  cot- 
ton culture  uncertain.  The  recent  enormous  exportations  of  soy 
beans  and  soy-bean  meal  from  Manchuria  to  Europe  would  seem  to 
indicate  that  there  is  practically  an  unlimited  market  for  this  prod- 
uct. It  is  now  believed  that  by  the  selection  of  proper  varieties,  of 
which  the  number  is  very  large,  the  soy  bean  can  be  profitably  grown 
in  practically  all  parts  of  the  cotton  belt  as  a  grain  crop. 

It  is  especially  desirable  to  publish  this  bulletin  at  the  present  time 

in  order  that  the  possibilities  of  the  crop  may  be  generally  understood. 

Respectfully, 

B.  T.  Gallow^ay^ 

Chief  of  Bureau, 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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SOY  be:ans. 


INTRODUCTIOH. 

The  soy  bean,  also  called  the  "soja  bean"  (fig.  1),  is  a  native  of 
southeastern  Asia  and  Haa  been  extensively  cultivated  in  Japan, 
China,and  India  since 
ancient  times.  Up- 
ward of  two  hundred 
varieties  are  grown  in 
these  countries,  prac- 
tically every  district 
of  which  has  its  own 
distinct  varieties. 
The  beans  are  there 
grown  almost  entire- 
ly for  human  food,  be- 
ing prepared  for  con- 
sumption in  many 
different  ways.  Their 
davor,  however,  does 
not  commend  them  to 
Caucasian  appetites 
and  thus  far  they 
have  found  but  small 
favor  as  human  food 
in  either  Europe  or 
America. 

As  a  forage  crop, 
however,  soy  beans 
have  become,  of  in- 
creasing importance 
in  parts  of  the  United 
States,  especially 
southward.  They 
have  been  tested  at 
most  of  the  State 
agricultural  experi- 
ment stations,  and  it 
is  clear  that  their  re- 
gion of  maximum 
importance  will  be 
south  of  the  red- 
clover  area  and  in  sections  where  alfalfa  can  not  be  grown  success- 
fully.    They  thus  compete  principally  with  cowpeas,  but  as  cultiva- 


6  BOY   BEANS. 

tion  is  usually  required  they  fill  a  somewhat  different  agricultural 
need.  Their  culture  has  greatly  increased  in  recent  years,  especially 
in  Tennessee,  North  Carolina,  Virginia,  Maryland,  Kentucky,  and  the 
southern  parts  of  Illinois  and  Indiana.  It  seems  certain  that  the 
crop  will  become  one  of  great  importance  in  the  regions  mentioned 
and  probably  over  a  much  wider  area.  The  earlier  varieties  mature 
even  in  Minnesota,  Ontario,  and 
Massachusetts. 

As  a  hay  plant  the  soy  bean  can 
not  successfully  compete  with  red 
clover  or  alfalfa.  Unless  the  yield 
of  grain  is  15  bushels  or  more  per 
acre  it  is  hardly  profitable  enough 
to  grow  it  for  that  purpose  alone,  as 
it  would  be  too  expensive  to  feed. 
Some  of  the  early  varieties  will 
yield  16  to  20  bushels  or  more  per 
acre,  and  where  such  yields  can  be 
secured  the  crop  is  a  valuable  one. 

CLISATIC    AID    son   REQUIKE- 
HEinS  OF  SOT  BBAVS. 

The  soy  bean  is  especially  adapted 
to  the  cotton  belt  and  northward 
into  the  southern  part  of  the  com 
belt.  The  early  varieties  mature  in 
the  northern  part  of  the  com  belt, 
but  frequently  do  not  make  a  sufh- 
cientyield  to  warrant  growing  them. 
Farther  south,  where  the  later  and 

laiger  varieties  can  be  grown,  the 

Flo.  2.-A  plant  or  the  Hunmoth  vKiety  of     yield   is   Sufficient    to   make    their 

soy  bean,  showing  Its  characterUtlo  habit  of       exteUslve    cultivation    VerV'    profit- 
KTowih.    Height,  «lrchM.  i  ■  .£ 

able.  Generally  speaking,  the  soy 
bean  requires  about  the  same  temperature  as  com.  It  is  perhaps 
even  better  adapted  to  a  warm  climate  and  does  not  do  well  in  a 
cool  climate. 

The  soil  requirements  of  soy  beans  are  much  the  ssjne  as  those 
of  corn.  They  will  make  a  satisfactorj'  growth  on  poorer  soil  than 
com,  provided  inoculation  is  present,  but  will  not  make  nearly  as 
good  a-growth  on  poor  soil  as  cowpeas.  Soy  beans  make  their 
best  development  on  fairlj-  fertile  loams  or  clays.  The  Mammoth 
variety  (fig.  2)  also  succeeds  well  on  sandy  soils.     On  rich  soils  all 
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varieties  are  apt  to  make  a  large  plant  growth  and  a  comparatively 
small  yield  of  seed,  and  on  the  poorer  soils  a  small  plant  growth 
with  a  relatively  large  seed  yield. 

Soy  beans  do  not  require  a  well-drained  soil  for  their  best  develop- 
ment, although  they  will  not  grow  in  a  soil  where  water  stands  for 
any  considerable  length  of  time.  However,  they  are  able  to  with- 
stand a  greater  amount  of  moisture  than  either  com  or  cowpeas. 
In  eastern  North  Carolina  on  the  vegetable  mold  soils  they  make 
excellent  crops.  On  this  account  soy  beans  are  especially  valuable 
for  growing  in  that  region,  since  the  heavy  rainfall  is  the  main  draw- 
back. 

Soy  beans  are  also  decidedly  drought  resistant,  much  more  so 
than  cowpeas,  and  but  for  the  depredations  of  rabbits  would  be  a 
valuable  crop  in  the  semiarid  West.  Rabbits  are  exceedingly  fond 
of  the  foliage,  and  where  they  are  numerous  it  is  nearly  useless  to 
plant  soy  beans  unless  the  field  can  be  inclosed  with  rabbit-proof 
fencing. 

VAEIETIES  OF  SOT  BEANS. 

At  the  present  time  seven  varieties  of  soy  beans.  Mammoth,  Holly- 
brook,  Guelph,  Ito  San,  Buckshot,  Ogemaw,  and  Wisconsin  Black, 
are  handled  by  American  seedsmen.  (See  fig.  3.)  During  the  past 
three  years  more  than  two  hundred  additional  varieties  have  been 
introduced  from  China,  Japan,  and  India,  most  of  which  have  already 
been  sufficiently  tested  to  give  some  idea  of  their  value.  Many  of 
the  new  varieties  are  so  superior  in  various  respects  that  they  are 
certain  to  replace  all  of  the  above-named  varieties  except  the  Mam- 
moth and,  perhaps,  the  Ito  San. 

The  matter  of  variety  is  of  special  importance  in  soy  beans,  as 
miEUiy  growers  have  been  sorely  disappointed  in  getting  a  small  early 
variety  when  they  desired  a  larger  and  later  sort.  As  this  diflBculty 
occurs  when  there  are  at  most  seven  varieties  handled  by  seedsmen, 
it  can  readily  be  seen  that  there  is  the  possibility  of  greater  confusion 
with  the  introduction  of  more  varieties.  On  this  account  it  is  very 
desirable  to  keep  down  to  the  minimum  the  number  of  varieties 
introduced  into  the  seed  trade,  and  these  the  very  best  sorts.  Seeds- 
men are  urged  to  use  the  varietal  names  here  adopted,  and  buyers 
should  be  very  careful  to  specify  the  variety  wanted. 

MAMMOTH  (YELLOW). 

The  Mammoth  variety  (see  figs.  2,  3,  4,  and  5)  is  the  largest  grow- 
ing and  latest  of  the  soy  beans  at  present  handled  by  seedsmen. 
Under  average  conditions  it  will  grow  from  3  to  5  feet  high,  depend- 
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ing  principally-  on  the  character  of  the  soil.  (See  fig.  4.)  Ordinarily 
it  requires  from  120  to  150  days  to  mature  a  crop  of  seed.  The 
Mammoth  yields  well  in  both  grain  and  roughage  and  is  satisfactory 
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for  both.  It  is  a  most  exacting  variety  about  depth  of  planting, 
a:i<l  uTnler  no  circumstfinces  should  the  seed  be  planted  more  than 
2  inches  deep.     The  habit  of  growth  is  suoh  tliat  it  can  readily  be 
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harvested  with  machinery  and  it  is  frequently  gathered  with  a 
grain  binder.  It  is  wel)  adapted  to  neariy  all  of  the  country  south 
of  the  northern  boundary  of  Tennessee  and  can  be  grown  quite 
successfully  some  distance  north  of  this,  though  not  as  far  north 
as  Washington,  D.  C. 

HOIJ.TBBOOK  (YSUJOW). 

The  HoUybrook  variety  is  about  two  weeks  earlier  than  the  Mam- 
moth and  seldom  grows  to  a  greater  height  than  about  3  feet.  It  is 
very  coarse  and  woody  and  therefore  not  desirable  for  hay,  but  it 
yields  large  crops  of  grun.  The  seed  is  very  nearly  identical  with  that 
of  the  Mammoth.  The  lower  branches  and  pods  are  apt  to  be  very 
near  the  ground,  and  there  is  consequently  some  difficulty  in  harvest- 
ing this  variety.  It  can  be  grown  farther  north  than  the  Mammoth, 
but  is  not  nearly  so  valuable  a  variety. 


FB).  i.—jL  field  or  the  Mtmniatli  varlM;  of  aoy  bein  In  Nortb  Carotloa. 

rrO  SAN  (YELLOW). 

The  Ito  San  soy  bean  has  been  very  commonly  grown,  appearing 
under  the  names  "Yellow,"  "Early  Yellow,"  "Medium  Yellow,"  and 
"Early  White,"  as  well  as  "Ito  San."  The  plants  are  of  medium  size, 
averaging  about  30  inches  in  height,  with  numerous  ascending  slender 
branches,  so  that  tliis  variely  can  be  mown  verj'  satisfactorily.  It  has 
fine  stems  and  makes  excellpnt  hay,  though  the  yield  is  only  moderate. 
It  produces  seed  fairly  well  and  matures  in  from  95  to  100  days.  It  is 
a  very  satisfactory  variety  to  grow  in  a  short  season  or  after  a  small- 
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grain  crop.  The  seed,  which  is  about  the  same  size  as  that  of  the 
Mammoth;  can  always  be  identified  by  a  Uttle  brown  speck  at  one  end 
of  the  hihim,  or  seed  scar.  This  variety  will  mature  as  far  north  as 
southern  Wisconsin  and  southern  Michigan. 

GTJELPH  (GKEEN). 

The  Guelph  soy  bean  has  been  advertised  more  than  any  other 
variety,  appearing  with  such  names  as  ''Medium  Green/'  ''Medium 
Early  Green/'  and  "Large  Medium  Green."  It  grows  about  as  large 
as  the  Hollybrook  variety  and  matures  about  10  days  later  than  the 
Ito  San.  The  leaves  drop  without  changing  color  w^hen  the  plant 
ripens.  The  plant  is  very  coarse  and  not  satisfactory  for  hay. 
While  the  seed  yield  is  heavy  the  pods  shatter  very  much.  On  these 
accounts  the  Guelph  is  not  a  desirable  variety. 

BUCKSHOT  (BLACK). 

The  Buckshot  is  a  very  early  variety,  which  has  been  handled  by 
northern  seedsmen.  It  is  also  called  "Early  Black,"  "Extra  Early 
Black/^  "Medium  Early  Black,"  and  "Large  Black."  It  seldom 
grows  more  than  24  inches  high  and  is  at  least  a  week  earlier  than  the 
Ito  San  variety.  The  seed  is  considerably  larger  than  ordinary  buck- 
shot, but  has  the  same  shape.  The  plants  are  entirely  too  small  and 
coarse  and  produce  pods  too  near  the  ground  to  be  of  much  value. 
If  the  Buckshot  variety  is  planted  at  all  it  should  be  only  in  the 
northern  tier  of  States. 

OGEMAW  (BROWN). 

The  Ogemaw  is  even  earlier  than  the  Buckshot  variety,  and  is  also 
a  smaller  grower  and  less  satisfactory.  The  seed,  which  is  about  the 
same  size  as  that  of  the  Buckshot  variety,  can  sometimes  be  purchased 
from  northern  seedsmen. 

WISCONSIN  BLACK. 

The  Wisconsin  Black  is  an  early  black-seeded  variety  that  is  grown 
to  some  extent  in  Wisconsin  and  Michigan.  Its  earliness  is  its  prin- 
cipal merit. 

The  following  new  varieties  are  the  best  out  of  more  than  one  hun- 
dred sorts  tested.  They  are  not  yet  in  the  market,  but  most  of  them 
will  be  available  in  1910. 

WILSON  (BLACK). 

The  AA'ilson  is  a  tall  variety,  growing  3  to  4  feet  high,  with  few  erect 
branches,  maturing  about  one  week  later  than  the  Ito  San.  Owing  to 
its  tall  habit  and  lack  of  basal  branches  it  can  be  harvested  easily. 
It  is  a  heavy  grain  yielder  and  also  excellent  for  hay.     This  variety 
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should  be  very  valuable  in  such  States  as  Illinois,  Indiana,  and  Ohio, 
replacing  the  Guelph  variety  especially. 

MEYEK  (MOTTIiED  BLACK  AND  BROWN). 

The  Meyer  variety  is  excellent  for  hay,  as  it  is  tall  and  has  fine 
stems  and  branches.  During  the  past  three  years  it  has  given  larger 
yields  of  seed  than  any  other  variety  under  trial  at  the  Arlington 
Experimental  Farm  in  Virginia.  Its  tall  habit  makes  it  easy  to  mow, 
but  unfortunately  it  is  somewhat  inclined  to  lodge.  It  matures  in  1 10 
days.     The  seeds  are  large  and  break  rather  easily  in  thrashing. 

AUSTIN  (GBEENISH  YELLOW). 

The  Austin  is  a  vigorous  though  not  coarse  mediiun-late  variety, 
growing  3  to  4  feet  high,  with  niunerous  branches  but  none  close  to 
the  ground.  It  can  be  easily  harvested  with  machinery  and  is  an 
excellent  seed  producer. 

HABEBLANDT  (YELLOW). 

The  Haberlandt  variety  requires  about  one  week's  more  time  in 
which  to  mature  than  does  the  Ito  San.  The  seed  is  considerably 
larger  than  that  of  any  of  the  other  yellow-seeded  varieties  and  has  a 
distinctly  brown  hilum,  or  seed  scar.  It  is  a  very  heavy  yielder  of 
seed,  but  is  rather  stocky,  seldom  growing  to  a  greater  height  than  30 
inches.  It  can  be  harvested  fairly  well  with  a  mower  and  will  give 
better  results  than  the  Ito  San  variety  in  many  places.  Under  the 
conditions  in  Tennessee  it  has  proved  very  satisfactory  and  is  strongly 
recommended  there  when  an  earlier  variety  than  the  Manmioth  is 
desired. 

BICELAND  (BLACK). 

The  Riceland  is  a  soy  bean  which  requires  a  very  long  season  in 
which  to  make  its  full  development,  and  is  therefore  adapted  only  to  the 
cotton  belt.  The  seed  is  rather  small,  long,  and  flat,  and  covered  with 
a  powdery  bloom  which  makes  it  look  dusty.  The  plants  grow  from 
4  to  6  feet  high,  but  have  fine  stems  and  consequently  are  of  a  very 
desirable  type  for  hay. 

THE  CULTUBE  AHD  PLAJfTDTG  OF  SOT  BEAHS. 

Good  preparation  of  the  soil  is  necessary  for  soy  beans;  otherwise 
weeds  are  likely  to  choke  out  the  young  plants.  This  preparation 
should  consist  of  deep  plowing  and  subsequent  working  with  disk 
and  harrow  until  a  firm  seed  bed,  with  the  upper  2  or  3  inches  loose 
and  mellow,  is  secured.  Under  nearly  all  conditions  the  crop  should 
be  grown  in  rows  and  given  suflScient  cultivation  to  keep  down 
weeds.     If  the  ground  is  exceptionally  free  from  weeds  soy  beans 
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may  be  sown  broadcast  or  drilled  with  the  idea  of  using  them  for 
hay.  The  yield  of  seed  is  nearly  always  greater  when  grown  in  cul- 
tivated rows. 

Soy  beans  if  in  rows  should  be  planted  so  as  to  have  a  plant  on  an 
average  of  every  2  or  3  inches  in  the  row  and  the  rows  from  30  to  36 
inches  apart.  Cultivation  can  be  more  easily  acconiplished  if  the 
rows  are  36  inches  apart  than  where  the  distance  is  less,  though  the 
plants  have  room  for  development  in  28-inch  rows.  In  eastern 
North  CaroUna  soy  beans  are  planted  in  rows  4  feet  apart  and  hilled 
as  high  as  possible  to  aid  in  drainage,  which  is  very  important  in  that 
region. 

It  is  especially  important  to  plant  seed  of  good  quality.  Soy- 
bean seed  unless  it  is  fresh  and  has  been  properly  stored  is  very  apt 
to  be  low  in  germination.  It  should  therefore  be  tested  for  viability 
before  planting  time.  The  planting  should  be  shallow,  preferably 
1  inch  and  not  to  exceed  2  inches  in  depth.  Poor  stands  result 
more  frequently  from  too  deep  planting  than  from  any  other  cause. 
A  bushel  of  good  seed  is  suflBcient  to  plant  from  2  to  3  acres  if  in 
cultivated  rows,  and  hardly  enough  for  1  acre  if  sown  broadcast. 

The  cultivation  of  soy  beans  is  a  simple  matter.  Unless  conditions 
are  very  unfavorable  the  seedling  plants  appear  above  ground  in  a 
week  and  tillage  may  then  begin.  Any  good  cultivator  may  be  used, 
and  flat  cultivation  is  preferable,  as  the  harvesting  can  be  more  easily 
done  than  if  the  rows  are  hilled  or  ridged. 

Soy  beans  may  be  planted  through  a  wide  period  from  early  spring 
till  midsummer.  Ordinarily  they  are  planted  about  June  1.  In  the 
lowlands  of  Tennessee  and  North  Carolina  and  southward  two  crops 
of  the  early  and  medium  varieties  may  be  secured  in  a  season.  In 
general,  early  plantings  require  more  time  to  mature  than  late  plant- 
ings, the  difference  in  the  same  variety  often  amounting  to  as  much 
as  three  weeks. 

THE  nrOCTJLATIOlSr  OF  SOT  BEAHS. 

Like  other  legumes,  soy  beans  are  able  to  utiUze  the  nitrogen  of 
the  air  and  add  it  to  the  soil  by  means  of  root  nodules.  These  nodules 
(fig.  5)  are  caused  by  certain  bacteria;  unless  they  are  present  soy 
beans  in  the  usual  types  of  soil  will  make  but  a  weak  growth,  and 
many  of  the  plants  will  turn  yellow  and  die. 

Throughout  the  South  the  proper  bacteria  for  soy  beans  seem  to 
bewidelydistributed,  so  that  natural  inoculation  now  occurs  generally. 
In  isolated  looaUties  where  this  crop  has  not  been  grown,  however, 
some  difficulty  may  be  expected  from  lack  of  inoculation  during  the 
first  season  at  least.  Northward  and  westward  greater  diflSoulty 
in  tliis  regard  is  experienced. 
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Inoculation  of  a  new  field  may  be  secured  either  by  the  soil-trans- 
fer method  or  by  the  use  of  the  pure  cultures  prepared  by  the  Depart- 
ment of  A^oulture.  The  soil-transfer  method  consists  in  scattering 
soil  from  an  old,  well-inoculated  soy-bean  field  over  the  new  ground 
at  the  rate  of  200  to  300  poimds  per  acre.     To  facihtate  even  scatter- 


Fio.  6.— Roots  ol  a  plant  ol  the  MBminolh  variety  of  507  bean,  stowing  1 

ing  this  should  be  thoroughly  mixed  with  several  times  its  weight  of 
ordinary  soil.  The  soil  may  be  either  drilled  or  broadcasted.  In 
the  latter  case  it  should  be  done  toward  evening  or  on  a  cloudy  day,  as 
bright  sunshine  is  very  harmful  to  the  germs.  The  objections  to  the 
soil-transfer  method  are  the  labor  and  cost  involved  and  the  serious 
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liability  of  spreading  weeds  and  dangerous  plant  diseases.  Success- 
ful inoculation  by  this  method  is,  however,  practically  certain. 

The  method  of  inoculation  by  means  of  the  pure  cultures  prepared 
by  the  United  States  Department  of  Agriculture  is  fully  described  in 
Farmers'  Bulletin  315.  Fresh  liquid  cultures  are  sent  out  in  sealed 
bottles,  and  for  small  quantities  of  seed  the  culture  may  be  diluted  and 
used  directly  upon  the  seed.  Directions  and  material  for  increasing 
the  culture  are  suppUed  if  a  larger  quantity  is  desired.  The  advan- 
tages of  the  artificial  cultures  lie  in  the  greater  ease  of  transportation 
and  appUcation,  as  well  as  in  the  absence  of  the  danger  of  introducing 
plant  diseases  or  harmful  weeds.  This  method  is  frequently  unsuc- 
cessful with  soy  beans,  due  possibly  to  the  oily  nature  of  the  seeds. 

When  growing  soy  beans  or  any  of  the  legumes  for  the  first  time 
it  is  an  excellent  plan  to  plant  a  small  experimental  plat,  inoculating 
thoroughly  by  the  pure-culture  method.  If  this  plat  is  successful,  an 
abundance  of  soil  will  be  available  for  inoculating  large  fields  without 
danger  of  introducing  weeds  or  diseases. 

SOT  BEAHS  FOR  HAT. 

Soy-bean  hay  when  cut  at  the  proper  stage  of  growth  and  carefully 
cured  is  excellent,  and  for  dairy  cattle  at  least  yields  results  equal  to 
alfalfa  hay.  For  hay  production  soy  beans  may  be  planted  in  culti- 
vated rows,  or  when  the  ground  is  free  from  weeds  they  may  be  drilled 
or  broadcasted.  The  late  or  medium-late  varieties  are  as  a  general 
thing  best  adapted  for  hay  production.  These  varieties  grow  to  a 
greater  height  and  have  finer  stems  and  branches  and  more  leaves 
than  do  the  earlier  sorts.  Of  the  varieties  now  handled  by  seedsmen 
the  best  for  hay  production  are  the  Mammoth  and  the  Ito  San.  The 
Mammoth  variety  makes  a  very  large  growth  of  plant,  usually  pro- 
duces a  large  quantity  of  seed,  and  is  well  adapted  for  growing  in  the 
entire  South.  The  Ito  San  is  smaller,  with  finer  stems,  and  also  yields 
satisfactory  crops  of  grain.  It  is  at  least  a  month  earlier  than  the 
Mammoth. 

Soy  beans  are  not  as  a  rule  to  be  reconmaended  as  a  hay  crop  north 
of  the  Ohio  River,  except  in  southern  Illinois.  The  reasons  for  this 
are  the  shorter  growing  season,  which  tends  to  encourage  the  produc- 
tion of  seed  at  the  expense  of  plant  growth,  and  the  general  culture 
of  red  clover,  with  which  soy  beans  can  scarcely  compete  in  the  pro- 
duction of  hay.  To  get  the  best  hay  from  soy  beans  they  should  be 
cut  when  half  or  more  of  the  pods  are  fully  grown,  but  before  they 
begin  to  change  color  in  ripening.  Another  rule,  which  is  probably 
the  better  one  to  follow,  is  to  cut  when  the  top  leaves  begin  to  turn 
yellow.  This  is  the  best  guide  in  most  cases,  but  does  not  always 
apply,  as  some  varieties,  notably  the  Guelph,  shed  their  leaves  with- 
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out  change  of  color.  At  this  stage  of  growth  the  largest  yield  and  at 
the  same  time  a  good  quality  of  hay  will  he  secured.  If  the  cutting 
is  done  earlier  than  this,  the  percentage  of  protein  will  be  higher  and 
there  will  be  practically  no  waste  in  feeding;  but  the  total  yield  will 
not  be  so  laige  and  the  diflBculty  of  curing  much  greater.  If  the  cut- 
ting is  much  later  than  this,  the  total  food  constituents  will  be  greater, 
but  there  will  also  be  considerable  waste  of  material  in  feeding  due  to 
the  stems  becoming  hard  and  woody. 

CURING  THB  HAY. 

The  planting  should  be  timed,  so  that  the  crop  can  be  cut  for  hay 
in  September,  as  this  month  is  usually  the  most  satisfactory  for  hay* 
making.  The  cutting  may  begin  as  soon  as  the  dew  is  off  the  plants 
and  continue  for  the  rest  of  the  day.  The  plants  should  be  allowed 
to  lie  in  the  swath  until  the  leaves  are  well  wilted,  but  great  care 
should  be  exercised  to  rake  them  before  the  leaves  become  dry  and 
brittle.  After  raking  into  windrows  they  should  be  left  for  a  day  or 
two,  depending  on  the  weather,  and  then  put  in  small  cocks  or 
bunches.  Three  to  five  or  six  days  of  good  weather  is  ample  time  for 
making  good  soy-bean  hay.  Great  care  should  be  used  to  prevent 
the  loss  of  leaves,  since  these  are  the  most  valuable  part  of  the  plant 
except  the  pods. 

When  the  hay  is  dry,  it  should  be  put  in  good-sized  stacks  or  under 
a  shed.  If  it  is  stacked  in  the  open  field  it  is  ver}"  essential  that  some 
other  material,  either  grass  or  a  canvas  cover,  be  put  over  the  stack, 
as  soy-bean  hay  does  not  shed  rain  well.  Yields  of  from  1  to  3  and 
occasionally  4  tons  of  cured  hay  to  the  acre  are  secured.  The  aver- 
age yield  is  about  2  tons  per  acre. 

Curing  frames  can  often  be  used  to  good  advantage  in  making  soy- 
bean hay,  especially  in  unfavorable  weather.  The  object  of  these 
frames  is  to  keep  the  cocks  open,  so  as  to  prevent  matting  and  to 
allow  the  circulation  of  air.  They  are  usually  three  or  four  sided 
pyramids  made  of  boards  or  poles  3  to  6  feet  long,  fastened  together 
at  the  top  and  held  by  crosspieces  near  the  base.  By  this  device  a 
hollow  cock  or  shock  is  secured,  and  consequent  better  curing. 

In  stacking  the  hay,  poles  or  logs  placed  in  the  center  of  stack,  so 
as  to  leave  passages  for  air,  ^\ill  greatly  lessen  the  danger  of  spoiling. 

SOT  BEAHS  FOR  PASTTJRAOE. 

The  soy-bean  crop  can  often  be  profitably  utilized  by  pasturing, 
particularly  to  hogs,  especially  when  fed  com  in  addition.  This  is 
advisable  when  harvesting  is  interfered  A\4th  by  lack  of  labor,  bad 
weather,  or  other  causes  and  when  the  crop  is  grown  especially  for 
soil  improvement.     By  this  means  not  only  is  the  crop  profitable  in 
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itself;  but  the  manure  is  returned  to  the  soil.  The  usual  practice  is- 
to  turn  the  hogs  into  the  soy  beans  when  the  pods  are  nearly  full  of 
grain,  but  before  they  have  begun  to  ripen.  In  pasturage  experi- 
ments conducted  at  the  Alabama  Agricultural  Experiment  Station,^ 
the  following  crops  as  pasturage  for  hogs  were  compared :  Soy  beans, 
peanuts,  chufas,  and  sorghum.  In  these  experiments  it  was  foimd 
that  when  com  alone  was  fed  100  pounds  of  pork  cost  $7.63;  when 
fed  a  two-thirds  ration  of  com  and  pastured  in  addition  100  pounds 
of  pork  cost  $8.89  when  on  chufa  pasture,  $7.79  on  soi^hum  pasture, 
$3.20  on  peanut  pasture,  and  $2.74  on  soy-bean  pasture.  The  aver- 
age gain  of  the  pigs  each  day  on  the  soy-bean  pasture  was  1.02  pounds, 
on  the  peanut  pasture  1.01  pounds,  on  the  chufa  pasture  0.72  pound, 
and  on  the  sorghum  pasture  0.37  pound.  In  this  experiment  the 
hogs  were  turned  into  the  soy  beans  while  the  pods  were  very  small, 
so  that  for  two  weeks  they  ate  only  the  leaves  and  young  shoots. 

In  a  similar  experiment  conducted  at  the  Arkansas  Agricultural 
Experiment  Station  the  effect  of  the  legume  crop  grazed  by  hogs  was 
determined  on  the  two  succeeding  cotton  crops  as  compared  with  cot- 
ton following  com  not  grazed.  The  figures  show  that  the  two  cotton 
crops  aggregated  2,905  pounds  of  seed  cotton  following  peanuts 
grazed,  2,608  pounds  following  soy  beans  grazed,  and  only  1,802 
pounds  following  com  not  grazed. 

SOT  BEAHS  nr  MIXTXJBES. 

There  has  been  but  little  experimenting  as  yet  in  growing  soy 
beans  in  mixtures  with  other  plants.  What  little  has  been  done 
indicates  that  the  soy  bean  may  be  satisfactorily  grown  in  combi- 
nation with  a  number  of  other  agricultural  crops. 

SOY  BEANS  AND  COWPEAS. 

Soy  beans  and  cowpeas  make  a  very  satisfactory  mixture  for  hay 
purposes.  The  tall,  strong-growing  varieties  of  soy  beans  are  to  be 
preferred  for  this  combination,  as  the  cowpeas  are  vining  plants  and 
need  something  to  hold  them  up  so  that  they  can  be  readily  har- 
vested. The  hay  of  such  a  mixture  is  more  desirable  than  the  hay 
of  either  crop  alone,  as  it  affords  variety.  The  yield  also  is  nearly 
always  greater.  There  is  no  doubt  that  most  live  stock  prefer  the 
soy  beans  to  the  cowpeas  in  this  mixed  hay,  but  both  plants  are 
eagerly  eaten  by  practically  all  kinds  of  farm  stock. 

In  sowing  soy  beans  and  cowpeas  in  mixture  about  1  biishel  of 
the  former  to  a  half  bushel  of  the  latter  per  acre  should  be  used. 
If  planted  in  rows,  about  one-half  of  this  quantity  of  each  is  suflB- 

a  BuUetin  143,  Alabama  Agricultural  Experiment  Station,  1908. 
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cient.  It  is  necessary  to  have  more  soj-bean  plants  than  cowpeas, 
so  that  the  vining  growth  of  the  cowpeas  may  be  supported  properly. 
The  Mammoth  and  Hollybrook  Tarieties  of  soy  beans  are  preferable. 
The  Whippoorwill  and  Iron  varieties  of  cowpeas  are  good. 

There  has-  been  considerable  difficulty  experienced  in  getting  a 
stand  of  the  soy  beans  when  grown  in  mixture  with  cowpeas.  This 
is  mainly  due  to  putting  the  seed  in  the  ground  too  deeply,  a  point 
which  should  be  kept  constantly  in  mind  in  planting  soy  beans. 
The  planting  can  be  done  best  with  an  ordinary  gram  drill,  whether 
it  is  to  be  in  cultivated  rows  or  sowed. 

The  curing  of  a  mixture  of  cowpea  and  soy-bean  hay  is  more 
easily  accomplished  than  the  curing  of  cowpeas  alone,  and  slightly 
more  difficult  than  in  the  case  of  soy  beans  alone.  The  time  to  cut 
will  necessarily  depend  on  the  relative  stage  of  growth  of  the  two 
crops.  As  nearly  as  possible,  both  plants  should  be  at  the  best  stage 
of  growth  for  haymaking  when  the  harvesting  is  done.  This  time  is 
when  about  half  of  the  soy-bean  pods  are  fully  grown  and  just  begin- 
ning to  ripen  and  the  first  pods  of  the  cowpeas  are  ripe.  At  this 
stage  of  growth  they  will  make  a  hay  the  quality  of  which  is  hardly 
surpassed  by  any  other  produced  on  the  farm. 

SOY  BEANS  AND  SOBGO. 

The  soy  bean  may  be  grown  in  mixture  with  sorgo  (sweet  sorghum). 
There  is  some  objection  to  the  mixture  when  broadcasted,  as  the 
sorgo  is  apt  to  choke  out  the  soy  beans.  When  grown  together  in 
cultivated  rows,  this  objection  is  largely  overcome.  Amber  soigo  is 
usually  the  best  variety  for  use. 

SOY  BEANS  ANB  MILIJST. 

Some  of  the  earlier  varieties  of  soy  beans  have  been  grown  with 
German  millet.  The  mixture  is  not  a  good  one,  as  the  millet  matures 
long  before  the  soy  beans. 

SOY  BEANS  AND  COBN. 

Soy  beans  are  more  commonly  grown  with  com  than  with  any 
other  crop.  They  are  planted  in  different  sections  in  various  ways, 
namely,  in  alternate  hills  with  the  corn  in  the  same  row,  in  alternate 
rows  of  each,  in  alternate  series  of  two  rows  of  each,  or  broadcasted 
in  mixture.  Such  fields  when  planted  in  rows  may  be  harvested  for 
silage,  or  where  the  rows  alternate  the  two  crops  may  be  harvested 
separately.  Sometimes  such  mixed  fields  are  utilized  by  pasturing 
to  hogs.  The  early  and  medium  varieties  of  soy  beans  may  be 
planted  in  between  the  com  rows  at  the  time  of  the  last  cultivation. 

372 


18  SOY  BEANS. 

SOT  BEAHS  FOR  EFSILAOE. 

The  growing  of  soy  beans  for  ensilage  has  not  been  practiced  very 
extensively.  In  a  number  of  instances  ensilage  has  been  made  of 
the  crop,  usually  in  combination  with  com,  and  it  is  invariably 
reported  as  making  an  excellent  succulent  feed.  Only  the  larger 
late-growing  varieties  are  desirable  for  this  purpose.  Some  have 
tried  growing  soy  beans  in  the  corn  rows  or  between  the  corn  rows, 
planting  them  the  same  as  cowpeas  are  planted  in  the  cornfields  of 
the  South,  while  others  prefer  growing  com  and  soy  beans  in  separate 
fields  and  when  the  ensilage  is  put  up  to  mix  them  in  the  cutting. 
Where  the  soil  and  climate  will  permit,  it  would  seem  to  be  more 
satisfactory  to  grow  the  soy  beans  in  the  cornfield.  It  is  doubtful 
whether  it  will  be  economical  to  make  ensilage  of  soy  beans  when  hay 
can  be  made  with  comparative  ease.  Corn  deteriorates  so  much  more 
rapidly  in  the  shock  than  do  most  of  the  crops  which  can  be  made 
into  hay  that  if  ensilage  is  to  be  made  on  the  farm  the  more  econom- 
ical practice  will  likely  be  to  use  the  com  crop  for  this  purpose  and 
save  the  other  crops  for  hay. 

SOT  BEANS  FOR  GRADT. 

Growing  soy  beans  for  the  grain  for  use  as  feed  is  distinctly  profit- 
able if  the  yield  is  16  bushels  or  more  per  acre.  The  feeding  value 
of  the  grain  is  very  high,  being  slightly  superior  to  cotton-seed  meaL 
The  grain  is  rich  in  protein,  while  nearly  all  the  other  grains  pro- 
duced on  the  farm  are  poor  in  protein,  but  rich  in  carbohydrates. 

For  grain  production  tall  varieties  that  do  not  branch  or  bear  pods 
close  to  the  ground  are  desirable,  as  they  are  more  easily  harvested. 
Of  the  varieties  now  on  the  market  the  Mammoth  and  Hollybrook 
are  undoubtedly  much  the  best  for  the  South,  while  the  Ito  San  and 
the  Guelph,  which  is  also  known  to  the  trade  as  Medium  Green,  are 
best  for  more  northerly  latitudes.  A  very  serious  objection  to  the 
Guelph,  however,  is  its  great  tendency  to  shatter  seeds  at  ripening 
time. 

When  grown  for  grain  alone,  the  cutting  may  be  delayed  in  the 
case  of  most  of  the  varieties  until  all  of  the  leaves  have  fallen.  The 
Guelph  and  a  few  other  varieties  not  on  the  market  retain  the  leaves 
late  and  much  seed  would  be  lost  by  shattering  if  the  harvesting 
were  not  done  earlier.  The  plants  should  be  allowed  to  become  thor- 
oughly dry  after  cutting  before  they  are  stacked  or  put  into  a  bam 
or  shed.  Care  should  be  taken,  however,  not  to  let  them  get  too 
dry  before  they  are  piled  into  bunches,  as  there  is  likely  to  be  con- 
siderable shattering  of  seed  in  such  cases,  especially  if  rained  upon. 
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Thrashing  is  most  satisfactorily  done  in  the  field  without  previous 
stacking,  if  conditions  will  permit.  It  is  hardly  possible  under  most 
conditions  to  harvest  the  crop  without  getting  a  certain  quantity 
of  soil  mixed  \vith  it,  and  if  the  thrashing  is  done  outside  the  result- 
ing dust  is  not  nearly  as  troublesome  as  when  done  inside.  The 
fine  hairs  on  the  steins  and  pods  also  make  a  disagreeable  dust  in 
thrashing. 

Harvesting  may  also  be  done  when  the  leaves  first  begin  to  fall, 
getting  in  this  way  practically  as  much  seed  as  when  the  plants  are 
allowed  to  mature,  and  besides  saving  all  the  leaves.  Such  straw  is 
much  more  valuable  us  feed  than  the  stems  alone,  though  stock  will 
eat  both  readilj-.  This  last  method  is  undoubtedly  the  most  profit- 
able way  of  handling  the  soy-bean  crop  if  it  is  grown  as  forage  for 
farm  live  stock.  One  field  in  eastom  Tennessee  produced  in  this  way 
25.5  bushels  of  grain  and  nearly  2  tons  of  straw  to  the  acre.  The 
Mammoth  variety  in  a  number  of  tests  at  the  Tennessee  Agricultural 
Experiment  Station  averaged  nearly  20  bushels  per  acre  and  li  tons  of 
straw  when  grown 
in  acre  plats." 

One  of  the  prin- 
cipal drawbacks  in 
growing  soy  beans 
for  seed  has  been 
the  harvesting. 
The  small  early  va- 
rieties can  be  har- 
vested only  with  a 

I  -  Fio.  6.— ..1.  buncbiuiE  allucbment  ou  an  ordinary  mow^r. 

mowmg  machine  or  ' 

a  bean  harvester,  or  by  hand.  The  bean  harvester  has  not  given  very 
satisfactory  results.  The  mowing  machine  is  apt  to  cut  many  of  the 
lower  pods  in  two  and  even  leave  some  of  them  on  the  stubble. 
Hand  work  is  too  laborious  and  expensive.  Many  of  the  later  and 
more  erect -growing  varieties  can  be  satisfactorily  harvested  with  a 
mowing  machine  or  a  drop-rake  reaper,  and  the  taller  varieties  even 
with  a  self-binder.  The  self-bin<ler  is  the  most  satisfactorj-  machine 
to  use  with  tall  .varieties.  With  lower  varieties  the  drop-rake  reaper 
is  recommended.  This  machine  will  leave  the  crop  in  small  bunches 
which  can  easily  be  gathered.  As  the  drop-rake  reaper  will  cut  as 
low  as  a  mowing  machine  it  is  preferable  to  a  mower.  It  can  also 
be  used  very  satisfactorily  for  harvesting  cowpeas.  On  a  small  farm 
the  drop-rake  reaper  is  perhaps  too  expensive  to  justify  purchosing, 
but  here  the  mower  witli  a  side-delivery  attachment  can  be  made 
to  answer  the  purpose.     (Fig.  6.) 


"  See  BuUetiDs  78  and  80,  Tenuc-wey  Agricultural  Experiment  Station, 


20  SOT  BEANS. 

SOT  BSAV8  Df  BOTATKHTS. 

Soy  beans  are  admirably  adapted  to  short  rotations,  taking  either 
an  entire  season  or  a  part  of  a  season  following  some  small^^rain  crop. 
In  Tennessee  and  North  Carolina  a  soy-bean  crop  is  often  grown 
between  two  wheat  crops,  and  in  other  parts  of  the  South  between 
oat  crops.  In  such  cases,  however,  an  early  variety  like  the  Ito  San 
or  the  Haberlandt  is  preferable. 

Where  a  whole  season  is  devoted  to  soy  beans  two  crops  of  the 
earUer  varieties  can  be  matured  in  all  parts  of  the  cotton  belt,  and 
this  is  in  many  cases  preferable  to  growing  a  single  crop  of  a  late 
variety.  Where  the  whole  season  is  thus  devoted  to  soy  beans,  they 
may  take  any  place  in  a  rotation  system  where  com  can  be  used. 

The  consensus  of  opinion  among  farmers  is  that  a  crop  of  soy  beans 
benefits  the  succeeding  crop,  but  not  to  so  great  a  d^ree  as  one  of 
cowpeas.    More  accurate  data  on  this  point  are  needed. 

Regarding  the  fertilizer  requirements  of  soy  beans  ttiere  are  but 
few  data  available.  Where  fertilizers  are  used,  the  general  practice 
is  to  use  acid  ph<»sphate  at  the  rate  of  200  to  300  pounds  per  acre  and 
muriate  of  potash  at  the  rate  of  50  pounds  per  acre. 

FEEDDTG  VALUE  OF  SOT  BEAH8. 

The  feeding  value  of  any  forage  crop  and  for  any  particular  pur- 
pose can  be  determined  only  by  actual  feeding  experiments.  There 
are,  of  course,  definite  relations  between  the  digestible  constituents  of 
a  feed  and  the  resultant  gains  in  flesh  or  milk.  These  relations  are, 
however,  more  complex  than  a  table  of  analyses  indicates.  On  this 
account  the  relative  value  of  feeds  is  best  shown  by  comparative  feed- 
ing trials.  Such  trials  indicate  that  good  soy-bean  hay  is  about  equal 
to  alfalfa  for  milk  and  butter  production.  They  also  show  that  soy- 
bean meal  is  somewhat  superior  to  cotton-seed  meal  in  the  production 
of  pork,  mutton,  and  milk.  Soy-bean  meal  also  proves  to  be  slightly 
more  valuable  than  wheat  middlings  in  feeding  hogs. 

FEEDING  VALUE  FOB  SHEEP. 

The  Wisconsin  Agricultural  Experiment  Station  f  has  tested  the 
value  of  soy-bean  seed  for  fattening  lambs.  In  one  experiment  two 
lots  of  10  lambs  each  were  fed  the  same  roughage.  One  lot  received 
shelled  corn  and  whole  soy  beans  in  equal  proportions,  while  the  other 
received  the  same  quantities  of  shelled  corn  and  whole  oats.  The 
average  gain  of  each  lamb  during  a  period  of  twelve  weeks  was  16.3 
pounds  when  soy  beans  constituted  a  part  of  the  ration  and  but  13.7 
pounds  when  oats  were  used.  A  pound  of  gain  was  produced  on  6.11 
pounds  of  grain  and  7.11  pounds  of  roughage  in  the  soy-bean  ration, 

«  Annual  Reports,  Wisconsin  Agricultural  Experiment  Station,  1904  and  1905. 
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while  7.28  pounds  of  grain  and  8.62  pounds  of  roughage  were  required 
on  the  oats  ration. 

In  another  experiment  the  same  rations  were  fed  for  twelve  weeks 
to  two  lots  of  9  lambs  each.  The  lot  receiving  the  soy-bean  ration 
gained  119  pounds  in  weight  and  produced  95.1  pounds  of  wool, 
against  71  poimds  increase  in  weight  and  a  production  of  81.3  pounds 
of  wool  for  the  lot  receiving  the  oat  ration.  The  second  lot  also 
consumed  more  feed  per  pound  of  gain. 

FEEDma  VALT7B  FOB  DAOtY  COWS. 

Soy-bean  meal  has  been  found  a  most  excellent  feed  for  dairj"  cows. 
The  Massachusetts  Agricultural  Experiment  Station^  compared 
soy-bean  meal  and  cotton-seed  meal,  using  the  same  ration  other- 
wise. The  quantity  of  milk  produced  from  the  soy-bean  ration  was 
slightly  larger.  The  butter  from  the  cows  fed  cotton-seed  meal  was 
of  firmer  texture,  but  not  nearly  as  good  otherwise  as  the  butter  from 
the  cows  fed  soy-bean  meal.  The  test  indicated  that  soy-bean  meal 
was  superior  to  cotton-seed  meal  for  both  milk  and  butter  production. 

At  the  Tennessee  Agricultural  Experiment  Station  **  three  groups 
of  cows  of  two  lots  each  were  fed  to  compare  (1)  soy-bean  straw  and 
com  stover;  (2)  soy-bean  hay  and  alfalfa  hay,  and  (3)  soy-bean 
meal  and  cotton-seed  meal.  There  was  no  chance  in  these  experi- 
ments for  the  individuaUty  of  the  animals  to  affect  the  results,  as 
each  lot  was  fed  on  the  separate  rations  at  different  periods  in  the 
course  of  the  experiments. 

Soy-bean  straw  was  found  very  palatable  and  superior  to  com 
stover  as  a  feed.  More  feed  was  eaten  in  the  case  of  the  soy-bean 
straw,  but  the  cost  of  the  feeds  consumed  during  a  thirty-day  period 
was  practically  the  same.  The  soy-bean  ration  produced  12  per  cent 
more  milk  and  14  per  cent  more  butter  fat,  so  that  the  cost  of  a  gallon 
of  milk  was  1.2  cents  less  and  of  a  pound  of  butter  fat  2.1  cents  less 
than  when  com  stover  was  fed  as  roughage. 

In  the  comparison  of  soy-bean  hay  and  alfalfa  hay,  these  sub- 
stances were  fed  in  combination  with  com  silage  and  corn-and-cob 
meal.  Each  lot  of  cows  consisted  of  four  Jerseys,  and  the  test  lasted 
through  three  periods  of  thirty  days  each.  At  the  end  of  this  time 
the  results  were  in  favor  of  the  soy-bean  hay  by  245  pounds  of  milk 
and  20.5  pounds  of  butter  fat.  This  result  indicates  a  slight  superi- 
ority of  soy-bean  hay  over  alfalfa  hay. 

In  the  trial  for  the  comparison  of  soy-bean  meal  and  cotton-seed 
meal  the  yield  both  of  milk  and  of  butter  fat  was  about  5  per  cent 
greater  for  the  soy-bean  meal. 

<»  Annual  Report,  Massachusetts  Agricultural  Experiment  Station,  1893,  pp.  13-14. 
^  Bulletin  80,  Tennessee  Agricultural  Experiment  Station,  1908. 
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FBEDINO  VALT7B  FOB  H008. 

The  Wisconsin  Agricultural  Experiment  Station  <*  compared  soy- 
bean meal  and  wheat  middlings  for  pork  production  in  three  separate 
experiments  in  as  many  years.  Two-thirds  of  the  grain  ration  was 
com  meal  in  each  case.  In  each  of  the  experiments  the  largest 
gains  were  made  on  the  soy-bean  rations.  Soy  beans  proved  about 
10  per  cent  superior  to  wheat  middlings  for  pork  production,  figuring 
the  cost  of  the  feeds  as  the  same. 

The  Indiana  Agricultural  Experiment  Station  ^  compared  rations 
of  2  parts  of  com  meal  and  1  part  of  soy-bean  meal  with  com  meal 
and  wheat  middlings  in  equal  proportions  and  with  5  parts  of  com 
meal  and  1  part  of  tankage  for  pork  production.  The  soy-bean 
ration  produced  the  largest  daily  gains,  and  this  with  the  smallest 
quantity  of  feed  consumed  for  each  pound  of  gain. 

The  Kansas  Agricidtural  Experiment  Station*'  has  several  times 
tested  the  value  of  soy-bean  meal  in  combination  with  com  meal  and 
with  kafir  meal  in  comparison  with  the  two  latter  feeds  alone  in  feeding 
hogs.  The  feeds  were  mixed  in  the  proportion  of  four-fifths  com  or 
kafir  and  one-fifth  soy  beans.  Larger  gains,  varying  frotn  13  to  37  per 
cent,  were  made  in  every  case  on  the  mixed  rations  than  on  com  or 
kafir  alone. 

With  com  meal  alone  100  poimds  of  gain  cost  $3.92,  with  corn 
meal  and  soy-bean  meal  $3.73,  and  with  kafir  meal  and  soy-bean 
meal  $3.37.  For  these  computations  the  value  of  com  meal  was 
fixed  at  $14  a  ton,  kafir  meal  at  $13  a  ton,  and  soy  beans  at  $25  a 
ton,  or  75  cents  a  bushel. 

STORDTG  SOT-BEAH  SEED. 

The  storage  of  soy-bean  seed  requires  special  care.  The  grain 
should  be  thoroughly  dry  when  put  into  storage  or  else  placed  where 
good  ventilation  is  afforded;  otherwise  it  is  almost  certain  to  heat 
and  be  ruined  as  far  as  germination  is  concerned.  No  matter  what 
may  be  the  condition  of  the  seed  at  the  time  it  is  stored,  it  should 
be  examined  occasionally  to  detect  any  tendency  to  heat. 

Even  when  soy-bean  seed  has  been  stored  carefully  the  germination 
is  apt  to  fall  off  rapidly.  In  fact,  it  is  as  a  rule  unwise  to  plant  seed 
more  than  one  season  old  without  first  testing  it  for  germination. 
Unlike  cowpea  seed  that  of  soy  beans  is  rarely  attacked  by  weevils. 

«  Annual  Reports,  Wisconsin  Agricultural  Experiment  Station  for  1904,  1905,  and 
1906. 

^  Bulletin  108,  Indiana  Agricultural  Experiment  Station,  1905. 

I  Bulletin  92,   Kansas  Agricultural  Experiment  Station,  pp.  24-25,  and 
Bulletin  No.  141,  1905. 
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COXPABISOV   OF   SOT-BEAS  eSAIH  AVD   COTTOV-SEED  MEAL. 

Throughout  much  of  the  region  well  adapted  to  soy  beans  dairy 
farmers  purchase  cotton-seed  meal  for  a  high-protein  feed.  Numer- 
ous experiments  have  shown  that  soy-bean  meal  is  equal  or  slightly 
superior  as  a  feed  to  cotton-seed  meal  both  for  cows  and  for  hogs. 

Yields  of  20  bushels  per  acre  of  soy  beans  on  lands  of  moderate 
fertility  may  confidently  be  expected  in  the  r^on  where  the  best 
medium  or  late  varieties  will  mature.  On  the  comparatively  poor 
soils  of  the  Arlington  Experimental  Farm  in  Virginia  yields  of  the 
best  varieties  have  been  obtained  in  acre  plats  as  follows:  Acme, 
29.7  bushels;  Meyer,  23.6  bushels;  Tashing,  23.3  bushels;  Wilson, 
23:1  bushels;  Jet,  22.6  bushels;  Ito  San,  22.6  bushels;  Guelph,  21.6 
bushels;  Flat  King,  21  bushels.  Similar,  and  in  many  cases  lai^r, 
yields  are  reported  by  many  farmers  and  by  the  agricultural  experi- 
ment stations  of  Tennessee,  Virginia,  Delaware,  New  Jersey,  Indiana, 
Wisconsin,  Rhode  Island,  and  Massachusetts.  Yields  of  40  to  50 
bushels  per  acre  have  frequently  been  reported,  and  some  writers 
have  mentioned  yields  of  100  bushels  per  acre.  It  is  doubtful  whether 
yields  of  even  50  bushels  per  acre  are  made,  except  on  small  areas. 

The  above  seed  yields  are  comparable  in  value  to  those  of  wheat 
or  com,  and  the  crop  may  come  to  be  grown  extensively  as  a  money 
crop,  especially  in  regions  where  the  boll  weevil  makes  cotton  culture 
uncertain.  For  the  present,  however,  the  culture  of  soy  beans  is 
recommended  mainly  to  those  farmers  who  can  feed  the  crop. 

During  the  past  ten  years  soy-bean  meal  has  been  imported  into 
Europe  in  large  quantities  from  Manchuria,  and  has  met  ready  sale 
at  a  price  above  that  of  cotton-seed  meal.  This  would  seem  to  assure 
a  market  for  practically  unlimited  quantities.  Whether  soy-bean 
oil  would  find  an  economic  use  comparable  to  that  of  cotton-seed  oil 
remains  to  be  determined,  as  does  also  the  feeding  value  of  soy-bean 
meal  from  which  the  oil  has  been  extracted. 

The  relative  richness  of  the  soy  bean  in  oil  and  other  constituents 
as  compared  with  other  oily  seeds  is  shown  in  the  following  tables: 

Table  I. — Analyses  of  seeds  of  seven  varieties  of  soy  bearish 


Variety. 


Aostin 

Ito  San. 

KlDgltOIL. 

Mammoth 

Ooelph. 

Medium  Yellow 
Samarow 


Fresh  or  air-dry  sabstanoe. 


Water. 


Average. 


Percent. 
&67 
7.42 
7.45 
7.49 
7.43 
8.00 
7.43 


7.70 


Nitrogen- 

Protftin. 

Fat. 

free 
extract. 

Fiber. 

Percent. 

Percent. 

Percent. 

Percent. 

36.50 

20.55 

24.41 

4.00 

34.06 

19.19 

27.61 

5.15 

36.24 

18.96 

26w28 

4.79 

32.99 

21.03 

29.36 

4.12 

33.96 

22.72 

25.47 

4.57 

35.54 

19.78 

26.30 

4.53 

37.82 

2a  23 

23.65 

5.05 

35.40 

20L35 

26.15 

4.60 

Ash. 


Percent. 
&78 
5.97 
6.28 
&01 
5.85 
5.85 
5.82 
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COMPABISOV  OF  SOT  BEAVS  ASD  COWFEAS. 

Inasmuch  as  the  sot  bean  is  adapted  to  nearly  the  same  place  in 
the  farm  rotation  as  the  cowpea,  a  comparison  of  the  two  plants  is 
pertinent. 

The  SOT  bean  is  determinate  in  growth;  that  is,  it  reaches  a  definite 
size  and  matures.  Nearly  all  Tarieties  of  cowpeas,  on  the  other 
hand,  are  indeterminate,  continuing  growth  until  killed  by  frost. 

Soy  beans,  with  the  exception  of  a  few  varieties,  do  not  vine,  but 
grow  erect  or  nearly  erect.  Cowpeas,  on  the  other  hand,  are  viny 
plants,  and  therefore  more  difficult  to  harvest. 

Soy  beans  mature  all  their  pods  at  one  time.  Cowpeas  continue 
to  produce  green  pods  as  long  as  the  plant  lives. 

Soy  beans  will  withstand  quite  heavy  frosts,  both  in  the  spring, 
when  young,  and  in  the  fall,  when  nearly  mature,  while  the  same 
frosts  are  fatal  to  cowpeas.  * 

Soy  beans  are  more  drou^t  resistant  than  cowpeas,  and  in  a  dry 
season  will  give  much  greater  yields ;  they  will  also  withstand  excessive 
moisture  much  better. 

For  green  manuring  or  soil  improving,  the  cowpea  is  far  more 
valuable  than  the  sot  bean,  as  it  will  smother  weeds  much  more 
successfullv. 

The  Talue  of  the  hay  of  the  two  plants  is  nearly  the  same.  There 
is  frequently  doubt  as  to  which  is  the  more  desirable  to  grow.  On 
relatiTely  poor  soil  or  when  broadcasted  cowpeas  are  always  prefer- 
able. When  cultivated,  the  soy  bean  will  yield  the  greater  return, 
and  if  cut  late  the  hay  is  more  easily  cured. 

For  growing  with  com  or  sorghimi  for  hay  or  silage  the  cowpea  is 
generally  preferable  to  the  soy  bean. 

The  feeding  value  of  an  acre  of  soy  beans  for  beef  cattle  was  found 
by  the  Tennessee  Agricultural  Experiment  Station  to  be  about  50  pei 
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cent  greater  than  that  of  cowpeas  grown  on  an  adjoining  acre.    This 
was  also  approximately  the  difference  in  yield  of  the  two  crops. 

As  a  grain  producer  the  soy  bean  is  in  every  way  preferable  to  the 
cowpea,  as  it  produces  larger  yields  of  richer  grain  and  can  be  harvested 
much  more  easily. 

The  soy  bean,  therefore,  is  to  be  reconmiended  above  the  cowpea 
where  intensive  rather  than  extensive  fanning  is  practicable  and 
desirable. 

SUMMABT. 

(1)  For  intensive  farming  the  soy  bean  is  the  best  annual  legiune 
to  grow  for  forage  in  the  southern  part  of  the  cotton  belt  and  into 
the  southern  part  of  the  com  belt. 

(2)  The  soy  bean,  whether  used  as  hay,  grain,  straw,  or  ensilage, 
is  very  valuable  as  feed  for  Uve  stock. 

(3)  Soy-bean  hay  is  practically  identical  in  feeding  value  with 
alfalfa  and  yields  from  2  to  3  tons  per  acre.  To  make  good  soy- 
bean hay  the  crop  must  be  cut  when  about  half  the  pods  are  full 
grown  or  when  the  top  leaves  first  b^in  to  turn  yellow. 

(4)  Soy-bean  grain  is  more  valuable  than  cotton-seed  meal  as  a 
supplemental  feed  in  the  .production  of  pork,  mutton,  wool,  beef, 
milk,  and  butter.  A  bushel  of  soy  beans  is  at  least  twice  as  valuable 
for  feed  as  a  bushel  of  com.  As  the  grain  is  hard  it  is  usually  desirable 
to  grind  it  into  meal  for  feeding.  This  is  best  done  by  mixing  with 
com  before  the  grinding  to  prevent  gumming  up  the  mill. 

(5)  Harvesting  ordinarily  should  be  done  when  the  leaves  first 
begin  to  turn  yellow,  as  the  quaUty  of  the  straw  rapidly  deteriorates 
thereafter  and  the  yield  of  seed  will  be  practically  as  large  as  at 
any  later  time.  From  20  to  30  bushels  of  grain  and  1^  to  2  tons 
of  straw  per  acre  are  not  imcommon. 

(6)  If  soy  beans  are  grown  for  the  seed  alone,  and  sometimes 
this  is  desirable,  the  harvesting  can  be  done  most  easily  by  waiting 
until  all  the  leaves  have  fallen. 

(7)  Soy-bean  straw,  if  the  crop  is  cut  before  the  leaves  fall,  is 
fully  as  valuable  for  feeding  as  timothy  hay  for  cattle,  and  is  eaten 
by  stock  with  much  relish.  Even  when  the  harvesting  is  delayed 
until  all  the  leaves  have  fallen,  stock  will  eat  the  straw  readily. 

(8)  Mixed  with  com,  soy  beans  are  excellent  for  ensilage.  The 
two  crops  may  be  grown  together,  but  it  is  usually  better  practice 
to  plant  in  separate  fields  and  mix  when  putting  into  the  silo. 

(9)  It  is  necessary  to  give  the  soil  thorough  preparation  in  order 
to  be  successful  with  soy  beans.  Only  fresh  seed  or  seed  which  has 
been  tested  for  germination  should  be  planted.  Two-year-old  seed 
is  usually  not  reliable.     The  seed  should  be  planted  shallow,  not  to 
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exceed  2  inches  in  depth,  and  preferably  in  rows  30  or,  better,  36 
inches  apart  to  permit  sufficient  cultivation  to  keep  down  weeds. 

(10)  For  harvesting  soy  beans  a  mower  with  or  without  a  side- 
deUvery  attachment,  a  self-rake  reaper,  or  a  self-binder  can  be  used. 
A  binder  can  be  used  only  with  the  tall  varieties.  The  thrashing 
can  be  done  with  a  grain  separator  by  using  blank  concaves  and 
running  the  cylinder  much  slower  than  for  small  grains  or  by  the 
use  of  machines  specially  designed  for  handling  soy  beans  and 
cowpeas. 

(11)  Soy  beans  and  cowpeas  can  be  grown  together  satisfactorily; 
the  hay  of  such  a  mixture  is  better  than  either  crop  alone  and  the 
yield  is  generally  greater.  In  planting  the  two  together  the  seed 
should  not  be  covered  too  deeply,  as  deep  planting  will  result  in  a 
poor  stand  of  soy  beans. 

(12)  As  a  crop  in  a  short  rotation  soy  beans  are  very  desirable. 
They  can  be  grown  so  as  to  use  an  entire  season  in  the  case  of  the 
late  varieties,  or  two  crops  in  one  season  can  be  secured  from  some 
of  the  earlier  ones.  They  can  also  be  used  very  advantageously  to 
follow  a  small-grain  crop  the  same  season. 

(13)  The  important  commercial  varieties  of  soy  beans  are  the 
Mammoth,  the  HoUybrook,  and  the  Ito  San.  Among  the  most 
valuable  new  varieties  are  the  Austin,  the  Wilson,  the  Riceland, 
the  Meyer,  and  the  Haberlandt,  most  of  which  will  be  in  the  hands 
of  seedsmen  in  1910. 


[A  list  giving  the  titles  of  all  Farmers'  Bulletins  available  for  distribution  will  be 
sent  free  upon  ai)plication  to  a  Member  of  Congress  or  the  Secretary  of  Agriculture.] 
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A  PLAIN  STATEMENT  OF  FACTS  REGARDING  THE 

DISEASE,    PREPARED   ESPECIALLY    FOR   FARMERS 

AND  OTHERS  INTERESTED  IN  LIVE  STOCK, 


INTERNATIONAL  COMMISSION  OF  THE  AMERICAN  VETERINARY  MEDICAL 
ASSOCIATION  ON  THE  CONTROL  OF  BOVINE  TUBERCULOSIS, 


LETTER  OF  TRANSMITTAL 


United  States  Department  of  Agriculture, 

Bureau  of  Animal.  Industry, 
Washington^  D.  (7.,  SeptemJ)er  ^7, 1911. 
Sir:  I  have  the  honor  to  transmit  herewith  the  manuscript  of  a 
treatise  on  tuberculosis,  prepared  by  an  international  commission  of 
the  American   Veterinary  Medical   Association   on   the  control   of 
bovine  tuberculosis.     This  paper  has  been  written  with  the  object 
of  placing  before  farmers  and  stock  raisers  a  simple  and  concise 
statement  of  the  principal  facts  about  this  disease.    Coming  from  a 
representative  body  of  men  who  combine  both  scientific  and  practical 
knowledge,  it  may  well  be  regarded  as  an  authoritative  presentation 
of  the  subject.     I  respectfully  recommend  that  it  be  published  in 
the  Farmers'  Bulletin  series  of  this  department. 
Respectfully, 

A.  D.  Meuvin, 
Hon.  James  Wilson,  ChAef  of  Bureau. 

Secretary  of  Agricvlture. 
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TUBERCULOSIS. 

A  PLAIN  STATEMENT  OF   FACTS   REGARDING  THE   DISEASE. 


Tuberculosis  is  a  widespread  disease  affecting  animals  and  also  man. 

Human  beings  and  cattle  are  its  chief  victims,  but  there  is  no  kind 
of  animal  that  will  not  take  it.  Hogs  and  chickens  are  quite  often 
affected;  horses,  sheep,  and  goats  but  seldom,  while  cattle  are  the 
most  susceptible  of  all  animals. 

NATURE  OF  THE  DISEASE. 

Tuberculosis  is  contagious,  or  "  catching."  It  spreads  from  cow  to 
cow  in  a  herd  until  most  of  them  are  affected.  This  may  not  attract 
much  notice  from  the  owner,  as  the  disease  is  slow  to  develop  and  a 
cow  may  be  affected  with  it  for  several  months  and  sometimes  years 
before  any  signs  of  ill  health  are  to  be  seen. 

This  slow  development  is  the  chief  reason  for  the  great  loss  it 
causes  to  the  farmer.  He  does  not  suspect  its  presence  in  his  herd 
until  perhaps  a  large  number  are  diseased.  If  the  disease  developed 
rapidly  and  caused  death  in  a  few  days,  the  owner  would  soon  take 
steps  to  check  its  progress  and  protect  the  rest  of  his  herd.  Tuber- 
culosis is  slow  and  hidden  in  its  course  and  thus  arouses  no  suspicion 
until  great  damage  is  done. 

HISTORY. 

Where  did  tuberculosis  come  from?  We  do  not  know.  History 
records  it  from  the  earliest  times. 

Over  a  century  ago  its  contagious  nature  was  suspected  and  many 
facts  were  recorded  to  prove  that  it  must  be  "  catching."  Doctors 
differed  about  it  and  for  a  long  time  the  question  was  hotly  disputed. 
Finally  it  was  settled  by  Dr.  Robert  Koch,  a  distinguished  German 
physician,  who  discovered  the  germ  of  the  disease  in  the  year  1882, 
and  named  it  Bacillus  tuberculosis .  He  proved  by  experiment  that 
the  disease  is  produced  by  these  gelros  and  without  them  the  disease 
can  not  be  produced.  It  is  now  universally  admitted  that  tuber- 
culosis is  a  contagious  disease  and  may  be  transmitted  from  animal  to 
man. 
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In  America  the  disease  was  introduced  with  early  importations  of 
cattle  and  has  been  with  us  ever  since.  Modem  methods  of  trtns- 
portation  by  rail  and  water  have  spread  the  disease  from  one  end  of 
the  continent  to  the  other.  No  part  of  the  country  is  entirely  free 
from  it,  but  it  is  more  prevalent  near  the  great  centers  of  population 
than  in  the  remoter  parts, 

IMPORTANCE. 

The  importance  of  the  disease  must  be  estimated  frMn  two  points 
of  view,  first,  the  loss  it  entails  upon  the  cattle  owner,  and,  second,  the 
danger  of  communication  to  human  beings. 


Fio.  1. — An  apparentl;  bcallh;  cow  affected  with  tuberculosis.  She  dors  not  cough,  her 
■pp«rIto  IB  guod,  she  seeiDB  strong  and  vigorous,  and  glvra  an  oDUBuallf  large  quantllr 
of  milk.  At  the  lime  the  picture  was  taken  It  was  known  that  she  had  been  tubercalooB 
at  least  four  years  and  that  she  had  lieen  paeelnR  large  numbers  of  tubercnioaia  germs 
from  her  body  at  least  three  fears.  Since  It  flrst  became  known  that  the  cow  was 
diseased  she  baa  Riven  birib  to  tour  calves. 

Consider  first  its  effect  upon  the  pocket  of  the  owner  of  cattle, 
whether  farmer,  breeder,  or  dairyman,  A  serious  percentage  of  the 
dairy  cows  of  the  continent  are  affected,  and  the  disease  is  found  in 
even  a  larger  percentage  of  dairy  herds.  The  disease  is  commoner  in 
some  regions  than  in  others. 

It  is  no  uncommon  thing  to  find  as  many  as  70  or  80  per  cent  of  the 
cows  in  a  herd  diseased.  These  animals  will  be  in  various  stages  of 
the  disease,  some  recently  infected  showing  no  sign  of  ill  health, 
others  badly  diseased,  but  outwardly  appearing  healthy,  while  a  few 
are  evidently  breaking  down  and  wasting  away. 
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The  loss  to  the  owner  is  evident  when  a  cow  dies  of  the  disease,  or 
when  an  apparently  healthy  cow  is  slaughtered  for  beef  and  found 
so  badly  affected  as  to  be  unBt  for  food. 

The  calves  in  siich  a  herd  do  not  long  remain  healthy.  They  catch 
the  disease  before  they  are  many  months  old  and  are  a  source  of  loss 
instead  of  gain. 

Although  the  disease  is  most  frequently  found  in  herds  that  are 
more  or  less  closely  confined,  such  as  dairy  herds  and  purebred  cattle, 
other  herds  are  by  no  means  free  from  it.  Even  range  cattle  are 
sometimes  affected,  and  the  infection  spreads  in  spite  of  the  open-air 
life  of  the  cattle. 


^•o-  2,— An  appurentlj  healthy  cow  affected  with  tuberculOBlB.  She  floea  not  cough,  her 
■ppcllte  ta  Bood.  she  gives  a  large  Quanttty  of  milk,  and  IB  in  eicelleot  geoerai  coodl- 
tion  for  a  dairy  cow.  At  the  lime  the  picture  was  taken  It  was  known  that  she  had 
been  affected  wltli  tuberculosis  at  least  lour  years  and  that  she  had  lieen  passing 
(abcrculosla  germs  (ram  her  body  at  ieast  three  years.  The  mlied  dung  of  this  cow 
and  of  the  cow  shown  In  flgute  3  caused  tubercalosla  tn  hogs  that  were  permuted  to 

Tuberculosis  is  common  among  hogs.  The  public  abattoirs  report 
that  a  serious  percentage  of  all  hogs  inspected  is  found  to  be  tuber- 
culous. 

The  aggregate  of  these  losses  among  cattle  and  hogs  is  enormous, 
amounting  to  millions  of  dollars  every  year,  besides  materially  de- 
creasing the  food  supply  of  the  country. 

Turning  to  the  other  aspect  of  the  case,  the  danger  of  infection  of 
human  beings  with  tuberculosis  from  cattle,  we  have  only  to  con- 
sider a  few  facts  to  realize  its  vital  importance  to  every  community. 
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Milk  is  the  staple  food  of  infants  and  young  children  and  is  umilly 
taken  in  the  raw  state.  If  this  milk  is  from  a  tuberculous  cow,  it 
may  contain  millions  of  living  tubercle  germs.  Young  diildren  fed 
on  such  milk  often  contract  the  disease,  and  it  is  a  frequent  cause  of 
death  among  them. 

Meat  from  tuberculous  cattle  is  not  so  likely  to  convey  tii«  infec- 
tion, for  several  reasons.  It  does  not  so  frequently  contain  the 
germs,  cooking  destroys  those  that  may  be  present,  and,  lastly,  meat 
is  not  consumed  by  very  young  children. 


Via.  3. — An  ipparentty  heallh;  cow  affected  wltb  tubi'rruloHlH.  She  does  not  cough,  her 
appetlli-  In  gixid.  and  litr  gpneral  coadltloa  la  picellent  for  a  mllcli  cow  that  has  recently 
palTcd.  At  the  lime  llie  picture  was  taken  It  wns  known  that  she  had  been  atFected 
with  lulwrculoata  at  least  (our  and  one-halt  years  and  that  she  had  been  paaalug  tulwr- 
cuIdbIh  germs  froDi  her  body  (or  a  lone  Ume.  The  calf  by  her  side  la  the  (ourth  ahe 
haa  produced  In  the  taat  laur  yearx.  Small  quaalitlca  of  her  dung  caased  tuberculoal* 
In  guinea  plRB  when  It  was  placed  under  their  skin.  The  mixed  dung  of  tbls  eow  aud 
of  the  one  Bhowa  la  figure  2  caused  tubereulosie  In  boga  that  were  peimltted  lo  eat  II. 

SYMPTOMS. 

Before  describing  the  symptoms  or  signs  by  which  tuberculosis  is 
recognized  or  suspected  in  a  living  animal  it  is  well  to  state  that 
there  is  no  symptom  that  can  be  relied  on  with  certainty.  Any  of  the 
symptoms  may  sometimes  be  caused  by  some  other  disease,  and  not 
one  of  them  is  characteristic  of  tuberculosis  alone. 

Many  of  the  symptoms  that  are  relied  on  by  the  human  physician 
in  reaching  his  opinion  are  not  available  in  examining  cattle.    The 
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thickness  of  the  skin  and  chest  wall,  for  instance,  makes  it  difficult  to 
detect  a  diseased  condition  of  their  lungs  by  listeoing  to  the  sounds 
made  in  breathing,  whereas  this  is  comparatively  ea^y  in  human 
beings. 

It  must  also  be  clearly  remembered  that  cattle  may  be  very  badly 
diseased  aijd  yet  show  no  symptoms  of  ill  health.  They  may  be  fat 
and  sleek^ooking  the  picture  of  health,  while  their  lungs  and  other 
organs  are  full  of  tubercles.  Such  cases  can  only  be  detected  by 
the  tuberculin  test. 
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As  tuberculosis  may  attack  almast  ftny  organ  of  the  body,  we  may 
have  in  each  case  the  symptoms  connected  with  the  part  affected  as 
well  as  those  affecting  the  general  state  of  the  body  as  a  whole.  We 
will  take  up  in  detail  each  of  the  more  important  symptoms  sug- 
gestive of  the  disease : 

Unthriftiness. — The  animal  is  not  doing  as  well  as  it  should  for 
the  care  and  feed  it  is  getting.  Its  coat  is  rough  and  its  skin  has  lost 
its  suppleness  and  feels  harsh  and  thick. 

Loss  of  flesh. — Along  with  the  unthriftiness  is  noticed  a  gradual 
loss  of  flesh;  the  animal  gets  thinner  from  week  to  week.  It  ap- 
pears to  be  pining  away,  and  such  cows  have  been  known  to  dairymen 
11903*— BulL   473—11 2 
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for  a  long  time  under  the  name  of  "  piners "  or  "  wasters."    After 
a  time  they  are  reduced  almost  to  skin  and  bone. 

Cough. — Tliis  symptom  is  only  present  when  the  disease  is  attack- 
ing the  lungs  or  some  part  of  the  breathing  organs.  It  is  not  a 
loud,  sonorous  cough,  but  rather  a  subdued  and  infrequent  one,  and 
may  be  heard  only  at  such  time-j  as  when  the  stable  is  fir^  opened  ia 
the  morning  or  when  the  animal  is  driven.  At  a  later  stage  of  the 
disease  it  may  be  heard  at  any  time  of  the  day.  Cows  do  not  usually 
appear  to  cough  up  anything.  This  is  because  they  do  not  spit.  Most 
of  the  material  couglied  up  from  the  lungs  is  swallowed,  but  many 


Vvt.  5. — .\  cow  affected  with  lonK-BtaQdlng,  advanced  ti 

Bn-ellln)^  la  tbc  uddvr.  A  year  before  the  picture  was  lakeD  the  cow  was  dEticoverrd 
to  have  udder  tuberculosis.  Tbis  discovery  naR  made  b;  loJeclInK  Home  o(  ber  mllli 
iQlo  ituiDca  pies;  (here  was  nothing  In  the  appearance  or  external  condition  of  the 
udder  at  flrat  to  show  that  it  was  diseased.  Iluw  very  dauRerous  auch  cowh  are  niaj- 
be  Jud);rd  from  Ibe  tact  that  calves  tbal  arc  permitted  to  drink  milk  from  tuberculoui 
udders  only  a  HlD^le  lime  are  almost  certain  to  have  tuberculosis.  A  small  amount  of 
milk  tram  cows  like  those  Id  tbc  above  picture  and  In  figure  4  mixed  witb  the  milk  of 
other  cows  will  make  tbe  whale  of  It  jjangerons  for  t>o(h  persons  and  lower  animals. 

tuberculosis  germs  escape  from  the  mouth  in  the  form  of  spray  or 
ore  discharged  from  the  nose. 

Enlarged  glands. — Enlargements  in  the  region  of  the  throat,  es- 
pecially when  they  cause  difiiculty  in  breathing,  are  very  apt  to  be 
due  to  tuberculosis. 

Loss  of  appetite. — This  symptom  is  not  seen  until  the  later  stages 
of  the  disease,  when  the  animal  i.s  evidently  wasting. 

Bloating. — Sometimes  the  diseased  glands  in  the  chest  prevent  the 
usual  passage  of  gas  from  the  paunch  to  the  mouth  by  pressing  on 
the  gullet.     In  this  case  the  cow  suffers  from  bloating,  and  the  paunch 
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is  often  greatly  distended  with  gas.  This,  however,  is  not  a  very 
frequent  symptom. 

Diarrhea. — Looseness  of  the  bowels  or  "  scouring  "  is  seen  in  cattle 
affected  with  the  disease  in  the  bowels.  This  kind  of  scouring  can 
not  be  cured  by  any  known  treatment. 

Hard  lumps  in  the  udder, — ^Vhen  tuberculosis  attacks  the  udder  no 
rhange  can  be  detected  at  first,  but  after  a  time  hard  lumps  can  be 
felt  in  some  parts  of  the  organ  after  it  is  milked  out.  Milk  from 
such  an  udder  must  not  be  used,  as  it  is  almost  certain  to  be  teeming 
with  germs  of  the  disease. 


Fig.  6. — A  cow  In  an  Bdvanced  stage  of  (ubetculostB.  She  is  very  weak  and  tlili 
Ifl  a  beavj  milker  and  Id  her  weak  cDDdilloD  coDliDues  to  give  an  abuDdaol  quaatilj'  ol 
milk.  Cowa  oF  this  klDd  are  uafortuDatel;  too  aumprous  In  dairy  herds.  The  tempd 
tloQ  to  keep  Huch  cows  and  to  use  their  miik  U  greater  tlian  some  perHODR  can  renlH 
Snch  eows  are  a  great  danger  to  other  anlmaia  that  may  eome  In  eoDlact  wllb  them, 
BDd  the  uae  o(  tbeir  milk  In  a  raw  state  is  very  apt  to  cause  lutierculosla  alike  In 
young  perxoDs  and  lower  anlmalB. 

POST-MORTEM  APPEARANCES. 

When  the  carcass  of  a  cow  affected  with  tuberculosis  is  opened 
the  disease  may  be  found  in  any  part  of  the  body.  Lumps  (tuber- 
cles) may  be  present  in  the  sutetance  of  an  organ  such  as  the  lung 
or  liver,  or  they  may  be  growing  on  the  surface.  These  lumps  may 
be  so  small  as  to  be  scarcely  noticeable,  or  they  may  be  as  large  as 
the  closed  fist,  or  even  larger.  If  one  of  the  lumps  is  cut  open,  the 
inside  is  yellowish  and  grits  on  the  knife  like  sand,  or  else  is  of  a 
cheesy  nature,  soft  and  creamy,  or  hard  and  dry. 
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The  lung  is  a  favorite  place  for  tubercles,  and  should  always  be 
examined.  Lymph  glands  are  often  the  seat  of  tubraviulotis  changes. 
AVhen  healthy  a  lymph  gland  is  a  little  rounded  body  not  mnch 
larger  than  a  good-sized  bean,  the  largest  only  the  size  of  one's 
thumb.  They  are  found  all  through  the  body,  and  when  healthy 
are  so  small  as  to  attract  very  little  attention.  Tuberculosis  may 
cause  them  to  grow  to  an  enormous  size,  sometimes  as  large  as  a 
child's  head.  In  this  condition  they  are  similar  to  the  tubeienlous 
lumps  already  described.  Those  lying  between  the  longs  and  in  the 
throat  are  the  most  frequently  affected. 


Fia.  T. — A  tuberculauB  buU  Id  apparenll;  tirollti;  caudlltoD.  Tbe  picture  was  taken 
nearly  tour  ypBrs  after  he  wan  drat  known  to  be  tuberculous  and  three  fean  after  It 
was  known  thai  he  was  passing  luberculosls  germs  from  his  body.  Directly  after  bta 
picture  was  taken  he  was  killed,  aad  In  addition  to  numerous  nodules  ol  tubercoloala 
Id  blx  lungs  it  was  found,  when  hla  body  was  opened,  that  nearly  all  the  lympb  glands 
coaaeeted  wllb  hla  bowels  and  Uvvr  were  diseased.  At  the  time  of  his  death  the  bnll 
weighed  I.StiO  pounds,  and  his  apparent  condition  was  excellent  for  an  animal  that 
was  fed  only  rouRb  forage  and  no  grain  In  any  form.  Tbe  presence  of  tuberculosis  Id 
bis  body  would  never  have  been  suspected  before  his  death  without  tbe  help  of  ths 
tuberculin  lest. 

Tubercles  may  be  found  in  any  part  of  the  body — glands,  lungs, 
liver,  bowels,  kidneys,  womb,  udder,  and  even  bones.  The  muscles 
and  skin  are  seldom  affected. 

THE  TUBERCLE  BACILLUS. 

The  germ  of  the  disease,  the  tubercle  bacillus,  is  a  tiny,  slender, 
rod-shaped  body.     Several   thousands  of  them  placed  end  to  end 


TUBEHCTILOSIS.  13 

would  be  needed  to  measure  an  inch,  so  that  they  are  quite  invisible 
to  the  naked  eye.     A  powerful  microscope  is  needed  to  see  them. 

Once  the  bacillus  has  gained  lodgment  inside  the  body  of  an 
animal,  it  begins  to  grow  and  multiply.  It  gets  longer,  and  when 
full  grown  divides  crosswise,  making  two  out  of  one.  Each  of  these 
goes  through  the  same  process,  the  two  become  four,  the  four  eight, 
the  eight  sixteen,  and  so  on  indefinitely. 


Fio.  8. — Section*  of  a  tuberculous  udder  trom  a  cow.  Praolically  tbe  wbole  of  tbe  udder 
vas  changed  lata  tulicrculous  material.  Long  before  tuberculous  uddera  become  an 
badlj  dlBeased  as  tbe  condlHon  abown  In  the  picture  the  milk  lontainB  large  oumtierB 
of  tabercDloBlB  germs  and  Is  very  daogrrous.  A  tuberculous  uddec  may  contain  only  a 
single  small  tuberculous  swelling  Ibrougb  which  ibe  milk  becomes  dangerously  iDfecled 
with  tubercnioala  germs. 

This  multiplication  takes  place  quite  rapidly  when  conditions  are 
favorable,  a  few  hours  only  being  required  for  the  birth  of  each 
generation.  Nature,  however,  does  not  permit  this  process  to  con- 
tinue long  without  offering  some  resistance.  The  forces  of  the  body 
are  roused  to  action  and  a  battle  begins  between  the  tissues  of  the 
body  and  the  army  of  the  invaders. 
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The  first  line  of  defense  is  composed  of  the  white  cells  of  the 
blood,  which  hurry  to  the  scene  of  action  and  endeavor  to  destroy 
the  invaders  by  eating  them  up.  Sometimes  they  are  saccessful  and 
the  bacilli  are  destroyed,  the  infection  checked.  Often  they  fail  in 
their  object  and  are  themselves  destroyed  and  the  multiplication  of 
the  germs  continues. 

The  second  line  of  defense  is  formed  by  the  cells  of  the  tissue 
invaded  by  the  germs.  These  cells  arrange  themselves  in  a  circle 
around  the  germs  and  try  to  form  a  living  wall  between  them  and 
the  rest  of  the  body.    This  barrier  gradually  becomes  thiclKr  and 


Fta.  0.~-8ectlODB  ol  a  tuberculous  liver  rtom  a  cow.    The  llgbl-colored  parts  sbow  Ibe 

thicker  and  forms  a  little  hard  lump  or  tubercle,  from  which  the 
disease  gets  its  name.  If  this  wall  is  complete  and  successfully 
imprisons  the  bacilli,  these  gradually  die  and  the  disease  in  that 
particular  spot  is  arrested. 

Frequently,  however,  both  these  safeguards  are  overcome.  Tlie 
germs  break  through  the  barriers  and  are  carried  in  the  blood  stream 
or  lymph  channels  to  other  parts  of  the  body.  New  points  of  attack 
are  selected  and  the  process  begins  again  but  with  less  chance  on  the 
side  of  the  animal.  As  the  tubercles  increase  in  number  the  power  of 
the  body  to  grapple  with  them  becomes  less  and  less,  and  gradually 
the  animal  falls  a  prey  to  the  disease. 
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The  tubercle  bacillus  does  not  multiply  outside  the  body  of  an  uui- 
mal.  It  can  live  for  a  long  time  in  favorable  surroundings,  such  as 
dark  and  dirty  stables.  Sunlight  soon  destroys  it.  Freezing  does 
not  hurt  it,  but  it  can  only  stand  a  moderate  amount  of  heat.  Ex- 
posure of  149°  F.  for  20  minutes  kills  it.  Protected  by  a  layer  of 
dried  mucus,  such  as  is  coughed  up  from  the  lungs,  it  withstands 
drying,  light,  and  ordinary  disinfectants,  but  is  readily  killed  by 
steam  or  boiling  wafer. 
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HOW  THE  DISEASE  SPREADS. 

Sooner  or  later  the  tuberculous  cow  begins  to  give  off  the  germs  of 
the  disease.  The  germs  escape  by  the  mouth  and  nose,  the  bowels, 
in  the  milk,  and  in  discharges  from  the  genital  organs.  When  the 
germs  are  being  given  off  in  any  of  these  ways,  the  disease  is  known 
as  open  tuberculosis. 

Germs  discharged  from  the  mouth  and  nose  are  coughed  up  from 
the  lungs  and  are  sprayed  over  the  food  in  front  of  the  cow  or  are 
carried  in  the  air  for  a  time  until  they  fall  to  the  ground.    Cows  in 
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adjoining  stalls  may  take  in  these  germs  in  the  air  they  breathe  or 
in  tlie  food  they  eat  and  so  contract  the  disease. 

Germs  discharged  from  the  bowels  are  mixed  with  the  manm«, 
and  may  Infect  cattle  and  hogs  that  are  allowed  to  pick  over  the 
dung  heap.  The  practice  of  having  hogs  and  cattle  together  in  tfae 
same  yard  is  sure  to  result  in  the  infection  of  the  hogs  if  any  of  tfae 
cattle  are  affected.  The  germs  in  the  manure  come  from  matter  that 
is  coughed  up  and  swallowed,  and  in  some  cases  from  tuberculoaa  in 


3  of  a  taberculoua  heart  from  a  cow.  Tbe  light  parts  are  tub«rcii1oa& 
^le  is  gteaOy  reduced  In  volume  and  Is  prevented  (rom  working  properlf 
lous  material  b;  which  It  Is  surroapded.  The  picture  shows  bow  b«dl/ 
r  become  diseased  wltb  tuberculosis  betore  It  dies.  One  reaaan  whj 
so  common  among  persons  and  cattle  IB  that  man;  persons  apd  catti* 

pass  lubcrculoala  Rerma  from  their  bodies  before  aofone  knows  or  suspects  that  thcf 

have  tuberculosis  aud  can  give  the  disease  to  others. 

the  bowels  themselves.  Manure  containing  tubercle  germs  may 
easily  infect  the  milk.  Particles  of  dried  manure  may  fall  into  the 
milk  pail  from  the  skin  of  a  dirty  cow  or  be  accidentally  flicked  off 
from  the  tail  and  fall  into  the  milk.  Straining  the  milk  afterwards 
only  removes  the  larger  particles.  The  smaller  ones,  including  the 
germs,  remain  in  the  milk. 
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When  the  udder  is  tuberculous  the  milk  contains  the  germs  in  vast 
numbers.  Such  milk  may  look  and  taste  perfectly  good,  but  readily 
transmits  the  disease  to  young  animals.  It  is  very  dangerous  to 
children.    Hogs  and  calves  are  very  readily  infected  by  it 


Pla,  12. — TntHTCUloola  of  Ihe  o 
farm  of  tatwrculoiilH  la  known 
like  pMrls. 

HOW  A  HERD  IS  INFECTED. 

Tuberculosis  may  be  introduced  into  a  healthy  herd  in  n  number 
of  ways : 

1.  By  the  purchase  of  a  bwll  or  other  animal  that  is  infected  with 
the  disease.  This  animal  may  be  apparently  healthy  at  the  time  of 
purchase,  but  if  it  contains  the  germs,  the  disease  may  develop  and 
spread  to  other  cattle.  New  animals  should  only  be  bought  from  a 
herd  that  is  known  to  be  healthy. 

2.  By  feeding  calves  with  milk,  buttermilk,  or  whey  that  has  come 
from  tuberculous  cows.  A  farmer  may  have  a  healthy  herd,  but  if 
he  brings  home  skim  milk  from  a  creamery  and  feeds  it  to  his  calves 
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he  may  give  them  the  disease.    Such  milk  should  be  nodered  stfe 
by  boiling  or  pasteurizing  it. 

3.  By  showing  cattle  at  fairs  and  exhibitions  idure  no  proper 
care  is  taken  to  keep  out  diseased  stock  or  to  disinfect  the  stables. 

4.  By  shipping  animals  in  cars  that  have  not  bees  disinfected,  as 
these  may  have  recently  carried  diseased  cattle. 

5.  By  allowing  cattle  to  graze  with  diseased  ones,  or  to  oome  in 
contact  with  them  over  fences. 


Pio.  13. — TubcTcalosIs  of  tbe  omeatDm  or  caul.  The  picture  ahowi  anotber  form  of 
"  peart  dlBease,"  Id  wblcb  each  Dodule  Ib  about  the  size  o!  a  grape  fUii]  la  composed  of 
a  large  uumber  of  Hmatler  nodulex  which  bave  growu  togpther. 

THE  TUBERCULIN  TEST. 

Tuberculosis  develops  so  slowly  that  in  many  cases  it  is  months  and 
sometimes  years  before  any  symptoms  are  shown.  During  this  period 
the  infected  animals  can  not  be  distinguished  from  the  healthy  in 
any  ordinary  way.  There  is  a  test,  however,  which  does  no  harm 
to  the  healthy  yet  detects  the  diseased  practically  without  fail.    This 
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is  known  as  the  tuberculin  test,  because  the  substance  used  in  making 
it  is  called  tuberculin. 

WHAT    IS    TUBERCULIN? 

Tuberculin  is  a  fluid  containing  the  products  of  the  tubercle  germ 
without  the  germs  themselves.  As  it  contains  no  living  germs,  it 
can  not  convey  the  disease.  Great  skill  is  required  in  its  preparation. 
A  special  fluid  (or  culture  medium)  is  prepared  and  the  tubercle 
bacilli  planted  in  it,  great  care  being  taken  to  keep  all  other  germs 
out.  The  fluid  is  then  placed  in  a  special  kind  of  incubator  and  kept 
at  the  temperature  of  the  animal  body.  Under  these  conditions  the 
germs  grow  and  multiply.  Gradually  the  fluid  becomes  filled  with 
the  products  of  the  germs.  When  the  right  point  is  reached  the 
fluid  is  heated  sufficiently  to  kill  the  germs,  which  are  then  strained 
out.    The  remaining  fluid  is  tuberculin. 

Tuberculin  does  not  harm  healthy  cattle,  even  in  large  doses,  but 
on  diseased  animals  it  produces  a  marked  effect.  This  is  shown  by 
a  feverish  attack  which  comes  on  about  8  to  12  hours  after  the  tuber- 
culin is  administered,  lasts  a  few  hours,  and  then  subsides.  This 
temporary  fever  is  called  the  reaction,  and  animals  which  show  it  are 
called  reactors.  The  value  of  the  test  lies  in  the  fact  that  diseased 
animals  react,  while  healthy  ones  do  not. 

RELIABILITY  OF  THE  TEST. 

The  tuberculin  test  in  the  hands  of  a  competent  and  experienced 
man  is  much  more  accurate  than  any  other  method  of  detecting  tuber- 
culosis. The  records  of  large  numbers  of  tests  made  by  Government 
officials  show  that  with  certain  precautions  it  is  accurate  in  98  per 
cent  of  the  reactions  obtained.  This  gives  a  margin  of  a  possible 
2  per  cent  of  error,  and  this  small  number  may  be  still  further 
lessened  by  care  in  making  the  test.  For  practical  purposes  any 
animal  that  reacts  must  be  considered  tuberculous. 

LIMITATIONS    OF   THE   TEST. 

The  test  should  not  be  applied  to  cows  that  have  just  calved  or  are 
about  to  calve,  as  the  temperature  at  this  time  is  apt  to  vary  con- 
siderably from  the  normal.  For  this  same  reason  it  should  not  be 
applied  to  any  animal  that  is  in  a  feverish  condition  from  any  cause. 

The  test  fails  to. detect  the  presence  of  the  disease  in  the  animal 
that  is  very  recently  infected.  The  disease  has  to  make  a  little  prog- 
ress before  the  test  reveals  its  presence,  and  in  the  beginning  of  each 
case  there  is  a  period  between  the  entrance  of  the  germs  into  the  body 
and  the  time  when  they  have  multiplied  sufficiently  for  the  test  to 
reveal  their  presence.  This  is  called  the  period  of  incubation  and 
lasts  from  ten  days  to  two  months. 

473 
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When  the  disease  is  far  advanced  and  the  animal  is  wasting,  the 
test  sometimes  fails  to  detect  it.  This  is  not  of  much  practical  im- 
portance, as  such  cases  can  generally  be  recognized  without  the  aid 
of  tuberculin. 

PROTECTIVE  INOCULATION. 

For  some  years  efforts  have  been  made  to  discover  a  method  of  ren- 
dering cattle  immune  to  the  disease  in  such  a  way  as  men  are  protected 
from  smallpox  by  vaccination.  Up  to  the  present  these  efforts  have 
been  only  partially  successful,  and  until  the  methods  in  use  have 
been  perfected  by  further  investigations  they  can  not  be  recommended 
as  of  practical  use  in  the  suppression  of  the  disease. 

SUPPRESSION  OF  THE  DISEASK 

The  first  step  in  getting  rid  of  the  disease  is  to  find  out  how.  many 
of  the  herd  are  affected  by  it.  This  is  done  by  applying  the  tubercu- 
lin test.  This  will  show  a  larger  or  smaller  number  of  the  herd  to  be 
affected,  and  the  proper  course  to  pursue  will  depend  largely  upon 
the  proportion  of  the  reactors  in  it. 

Suppose  that  only  a  few  cattle  react,  say  15  out  of  100,  or  in  that 
proportion.  In  this  case  the  reactors  are  first  carefully  examined, 
and  if  any  of  them  show  symptoms  of  the  disease  by  coughing,  loss 
of  condition,  or  any  other  of  the  signs  by  which  the  disease  is  recog- 
nized without  the  test,  such  animals  should  be  slaughtered. 

The  other  reactors  should  then  be  entirely  separated  from  the 
healthy  cattle.  If  possible  they  should  be  put  in  a  separate  building, 
but  if  this  can  not  be  done  a  tight  partition  should  be  built  between 
the  diseased  and  the  healthy  cattle  and  separate  ventilation  provided. 
The  person  who  attends  to  the  reactors  should  not  go  near  the  healthy 
animals,  as  he  may  carry  the  infection  to  them  on  his  hands,  clothes, 
or  boots.  For  the  same  reason  the  feeding  and  watering  must  be 
done  with  separate  utensils. 

When  at  pasture  the  reactors  must  not  be  put  into  a  field  where 
they  can  reach  across  a  fence  to  healthy  cattle.  Whenever  a  calf  is 
born  among  the  reactors  it  should  be  immediately  separated  from  its 
mother  and  brought  up  by  hand  or  on  a  healthy  cow.  The  calf  is 
usually  bom  healthy,  but  would  soon  catch  the  disease  from  its  mother 
if  allowed  to  remain  with  her. 

The  milk  of  reacting  cows  may  be  used  if  it  is  first  boiled  or  heated 
to  a  point  sufficient  to  kill  the  germs.  This  heating  to  a  point  less 
than  boiling  is  called  pasteurizing^  and  is  safe  provided  all  the  milk 
reaches  the  required  degree  of  heat  and  is  kept  there  sufficiently  long. 
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For  this  it  is  necessary  to  keep  the  milk  for  20  minutes  at  149*^  F.  or 
for  5  minutes  at  176°  F. 

This  system  of  dealing  with  tuberculosis  in  a  herd  was  planned  by 
Prof.  Bang,  of  Denmark,  and  has  been  very  successfully  followed  in 
that  country  for  some  years.  It  has  the  advantage  of  allowing  the 
reactors  to  be  made  use  of  while  a  sound  herd  is  being  built  up. 
Under  this  system  the  sound  herd  increases  in  numbers  as  healthy 
calves  are  added  to  it,  while  the  diseased  herd  bec(Hnes  smaller  as  the 
reactors  die  off  or  are  killed  as  open  cases  of  tuberculosis.  Finally  a 
point  is  reached  where  only  a  very  few  reactors  remain,  and  the 
owner  will  then  find  it  to  his  interest  to  kill  them  rather  than  have 
the  trouble  of  keeping  them  isolated. 

Some  time  is  required  for  the  successful  carrying  out  of  the  Bang 
system,  and  the  owner  must  be  prepared  to  follow  it  steadily  and 
faithfully  for  the  whole  time  that  is  needed,  which  may  be  several 
years.  Duruag  this  time  the  healthy  herd  must  be  tested  every  six 
months  and  any  reactors  removed  to  the  diseased  herd.  At  the  same 
time  a  sharp  lookout  must  be  kept  for  animals  showing  definite 
symptoms  of  the  disease.  These  should  be  destroyed  promptly,  as 
they  are  the  most  dangerous  source  of  infection. 

Dealing  with  a  badly  infected  herd. — ^Where  the  test  shows  more 
than  half  the  number  diseased,  a  somewhat  different  plan  is  required 
than  the  Bang  system.  This  herd  is  so  badly  affected  that  the  non- 
reactors  can  not  safely  be  considered  healthy.  Many  of  them  are 
sure  to  have  been  infected  with  the  disease  quite  recently,  so  that  the 
test  fails  to  detect  it.  These  will  react  at  the  next  te^,  and  in  the 
meantime  may  develop  the  disease  so  rapidly  as  to  infect  others. 
This  will  repeat  the  difficulty  occurring  at  the  first  test,  and  it  would 
be  a  long  and  tedious  process  of  weeding  before  even  a  small  but 
perfectly  healthy  herd  could  be  established. 

For  these  reasons  it  is  better  to  treat  such  a  herd  as  if  it  were 
entirely  diseased  and  to  begin  with  the  newborn  calves  to  build  up  a 
healthy  herd.  The  method  from  this  point  is  exactly  the  same  as  the 
Bang  system,  except  that  as  there  are  no  healthy  cows  to  act  as  foster 
mothers  the  calves  must  be  raised  on  pasteurized  milk.  At  6  months 
old  the  calves  are  tested  and  reactors  are  transferred  to  the  other 
herd.  This  plan  was  devised  by  a  German  veterinary  surgeon  named 
Ostertag,  and  is  known  as  the  Ostertag  system.  It  is  very  successful 
when  carefully  carried  out.  • 

While  getting  rid  of  the  disease  by  whatever  system  may  be 
adopted,  an  animal  should  never  be  bought  for  the  healthy  herd 
unless  known  to  be  healthy.  The  tuberculin  test  should  be  applied, 
and  if  possible  the  animal  should  be  selected  from  a  herd  that  is 
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known  to  be  free  from  tuberculosis.  New  purchases  should  be  iso- 
lated or  kept  apart  from  the  healthy  herd,  and  if  possible  from  each 
other  for  at  least  three  months,  when  they  should  be  retested  to  make 
sure  they  are  healthy  before  putting  them  with  other  cattle. 

SANITATION. 

Dark,  dirty,  crowded  stables  are  favorable  to  tuberculosis.  Under 
these  conditions  the  disease  spreads  rapidly  and  is  only  kept  out  with 
difficulty. 

Clean,  airy,  well-lighted  stables,  on  the  other  hand,  are  unfavorable 
to  the  development  of  the  disease.  If  brought  into  such  a  stable  it 
does  not  spread  so  rapidly  and  is  not  so  difficult  to  get  rid  of  as  in 
the  first  case. 

A  well-built,  sanitary  stable  need  not  be  made  of  expensive  ma- 
terial or  of  elaborate  design,  but  should  have  plenty  of  light,  air,  and 
drainage. 

Light  is  very  important.  Direct  sunlight  is  a  great  destroyer  of 
germ  life.  Tubercle  bacilli  soon  die  if  exposed  to  sunlight.  It  is  a 
disinfectant,  always  ready  to  work  without  cost.  Sunlight  is  also 
necessary  to  the  health  of  animals.  Men  deprived  of  it  for  any 
length  of  time,  as  prisoners  in  jail,  become  pale  and  lose  the  appear- 
ance of  health.  Cattle  that  are  constantly  confined  in  dark  stables 
become  lowered  in  vitality  and  are  ready  to  catch  any  disease  with 
which  they  come  in  contact.  For  these  reasons  the  cow  stables  should 
have  plenty  of  windows,  on  two  or  more  sides,  if  possible,  so  that 
the  sunlight  can  reach  every  part  of  the  interior  some  part  of  the  day. 

Pure  air  is  also  very  important.  In  badly  ventilated  stables  the 
air  is  breathed  over  and  over  again  until  it  becomes  more  or  less 
poisonous.  Animals  kept  in  such  conditions  become  gradually  re- 
duced in  vitality.  This  change  may  not  be  noticeable  to  the  observer, 
but  becomes  apparent  if  the  animal  is  exposed  to  disease.  It  eadly 
contracts  disease  and  does  not  recover  from  it  readily. 

Stables  should  therefore  have  plenty  of  air  space  for  each  animal. 
This  requires  the  ceiling  to  be  high,  the  stalls  roomy,  and  the  pas- 
sages,wide.  In  addition  to  this  ample  air  space  some  way  of  changing 
the  air  in  a  stable  must  be  provided.  This  is  done  by  means  of  suit- 
able openings  in  the  walls  and  roof  and  comprises  the  system  of 
ventilation. 

Ventilation  to  be  successful  must  provide  for  two  things — first,  the 
removal  of  the  foul  air  from  the  inside,  and,  second,  the  bringing  in 
of  fresh  air  from  outside  the  building.  No  system  is  good  that  fails 
to  accomplish  these  objects  without  causing  unnecessary  drafts. 

The  usual  way  is  to  bring  in  fresh  air  through  open  windows,  and 
in  cold  weather  through  ventilating  shafts,  which  may  be  concealed 
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in  the  walls  or  beneath  the  floor.  The  foul  air  is  removed  by  open 
windows  and  by  ventilating  shafts  from  the  ceiling  to  the  roof,  where 
they  are  usually  protected  by  a  hood.  When  both  inlets  and  outlets 
are  proportioned  to  the  size  of  the  building  there  should  be  a  con- 
stant circulation  of  air  and  no  sensation  of  closeness  should  be  per- 
ceptible in  the  stable. 

Drainage  removes  the  liquid  refuse  from  the  stable  by  suitable  gut- 
ters and  drains.  It  can  not  do  this  imless  the  floor  is  water-tight,  and 
concrete  flooring  is  therefore  recommended.  Urine  leaking  through 
cracks  in  the  floor  until  the  soil  beneath  is  saturated  is  a  frequent 
source  of  foul  odors  and  unhealthy  stables. 

Cleanliness. — Since  the  manure  of  tuberculous  cattle  often  contains 
living  tubercle  germs  in  vast  numbers,  the  importance  of  keeping  it 
well  cleaned  out  of  the  stable  is  readilv  seen.  Such  manure  is  not 
only  dangerous  to  other  cattle  in  the  stable,  but  may  be  the  means 
of  conveying  the  disease  to  children.  Often  cows  are  seen  with  their 
flanks  incrusted  with  dry  dung.  Parts  often  break  off  while  the  cow 
is  milked,  and  some  of  it  is  likely  to  fall  into  the  milk  pail.  The 
larger  lumps  are  strained  out,  but  the  smaller  particles  remain,  and 
also  the  tubercle  germs,  which  are  small  enough  to  pass  through  any 
strainer.  These  stay  in  the  milk  and  make  it  a  fruitful  cause  of  the 
disease  in  the  young. 

Stables  should  be  cleaned  out  often  and  the  manure  put  where  it 
can  not  be  picked  over  by  hogs  or  cattle.  These  animals  are  easily 
infected  in  that  way.  Cleanliness  also  includes  keeping  the  walls 
and  ceilings  free  from  dirt,  dust,  and  cobwebs.  These  are  all  good 
resting  places  for  disease  germs. 

Whitewashing  the  interior  of  the  stable  at  least  twice  a  year  is  a 
great  aid  to  cleanliness,  and  also  has  a  distinct  effect  in  destroying 
disease  germs.  In  many  municipalities  dairy  stables  are  required  to 
be  whitewashed  at  regular  intervals,  and  it  is  a  practice  that  should 
be  universaL 


[A  list  giving  the  titles  of  all  Farmers*  Bulletins  available  for  distribution 
wiU  be  sent  free  upon  applicaticm  to  a  Member  of  Ck>ngre68  or  the  Secretary  of 
Agricultura] 
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LETTER  OF  TRA]!^SMITTAL. 


Unftbd  States  Department  op  Agricul.turb, 

Bureau  of  Chemistrt, 
WdsMngton^  D.  C.^  September  £0, 1911. 
Sir:  I  submit  for  your  approval  a  manuscript  prepared  by  Mr. 
P.  H.  Walker,  chief  of  the  contracts  laboratory  of  this  bureau,  on  the 
use  of  paint  on  the  farm,  which  it  is  thought  may  serve  a  useful  pur- 
pose by  calling  attention  to  the  economic  importance  of  painting  farm 
buildings  and  equipment,  and  giving  such  nontechnical  directions 
and  discussion  as  may  serve  to  assist  the  farmer  in  the  purchase  and 
use  of  painting  materials.  The  composition  of  paints  can  not  be 
discussed  to  any  extejit  without  involving  much  technical  detail,  nor 
is  it  thought  that  the  farmer  can  often  mix  his  own  paints  to  any  great 
advantage ;  for  these  reasons  no  attempt  has  been  made  to  give  many 
formulas.  The  information  given  will,  it  is  thought,  enable  him  to 
purchase  the  paints  economically  and  apply  them  intelligently  and 
to  the  best  advantage. 

Respectfully,  F.  L.  Duni^ap, 

Acting  Chief,  Burecm  of  Chemistry. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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THE  USE  OF  PAINT  ON  THE  FARM. 


INTRODUCTION. 

There  is  probably  no  one  point  more  neglected  by  the  average 
farmer  than  the  judicious  use  of  paint,  not  only  on  his  house  and 
outbuildings,  but  also  on  machinery  and  various  agricultural  imple- 
ments. It  is  perhaps  the  rule  rather  than  the  exception  in  some 
sections  to  see  houses  and  agricultural  implements  on  the  farm  sadly 
in  need  of  paint.  The  idea  seems  to  be  prevalent  that  paint  is  used 
solely  for  ornamental  purposes,  and  its  use  is  regarded  as  a  luxury 
rather  than  a  necessity.  While  paint  does,  of  course,  serve  the 
purpose  of  improving  the  appearance  of  property,  it  is  far  more 
useful  for  protection  than  for  ornament  A  small  amount  of  money 
and  work  expended  in  keeping  a  valuable  piece  of  machinery  prop- 
erly painted  will  add  greatly  to  the  length  of  its  life.  The  same  may 
be  said  of  buildings.  Another  useful  object  which  is  accomplished 
by  painting  is  the  improved  sanitary  conditions  of  buildings  and 
outhouses.  It  is  not  proposed  in  this  bulletin  to  give  instructions 
for  artistic  painting,  or  even  for  doing  the  class  of  work  which  would 
be  expected  of  a  first-class  master  painter,  for  such  work  can  not  be 
expected  of  one  engaged  in  another  business.  But  any  man  can  do 
an  average  job  of  painting,  and  can  thereby  not  only  improve 
the  appearance  of  his  place,  but  can  add  greatly  to  the  dura- 
bility of  all  articles  painted.  The  cost  of  such  work  is  small,  the 
necessary  equipment  is  not  expensive,  and  with  proper  care  will  last 
a  long  time.  An  attempt  will  be  made  to  give  directions  for  the  care 
of  paint  and  of  the  necessary  tools  used  in  its  application  and  for  the 
proper  selection  of  different  paints  for  various  purposes,  their  prepa- 
rati(Hi  and  application,  and  their  approximate  cost. 

Certain  terms  will  be  used  frequently  with  a  somewhat  restricted 
meaning,  and  they  are  therefore  defined  as  follows : 

A  paint  is  a  mixture  of  a  pigment  with  a  vehicle  and  is  intended 
to  be  spread  in  thin  coats  for  protection  or  decoration  or  both. 

A  pigment  is  the  fine,  solid  material  used  in  the  preparation  of 
paint  and  is  substantially  insoluble  in  the  vehicle. 

The  vehicle  is  the  liquid  portion  of  the  paint. 

Bearing  in  mind  these  definitions,  it  is  seen  that  while  varnish  is 
used  very  much  in  the  same  manner  as  paint,  it  could  not  be  properly 
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classified  as  a  paint,  because  it  does  not  ccmtain  any  solid  particles 
of  pigment.  On  the  other  hand,  whitewash,  which  is  not  ordinarily 
called  a  paint  (largely  because  of  its  cheapness),  would  c(Mnply  with 
this  definition  very  well. 

BRUSHES  AND  OTHER  IMPLEMENTS. 

The  only  absolutely  necessary  implements  are  brushes.  Probably 
the  most  generally  useful  brush  is  a  round  one  with  bristles  about  6 
inches  long.  Oval  brushes  from  2  to  2^  inches  wide  are  also  very  good 
for  general  use,  and  a  great  deal  of  painting  is  done  wiith  4  or  5  inch  flat 
brushes.  Of  these  three  types  it  is  difficult  to  say  which  is  the  best, 
different  painters  having  their  own  individual  preferences.  The  ad- 
vantage of  a  flat  brush  is  that  a  greater  amount  of  surface  is  covered 
at  a  stroke,  with  the  disadvantage  that  the  paint  can  not  be  as  thor- 
oughly rubbed  in.  On  the  whole,  therefore,  it  is  best  to  use  a  round 
brush.  The  6-inch  bristles  are  too  long  for  proper  working,  and  be- 
fore being  used  a  piece  of  cloth  should  be  tied  around  the  brush  about 
4  inches  from  the  end  of  the  bristles  and  2  inches  from  the  binding. 
As  the  bristles  are  worn  off  this  sleeve  or  bridle,  as  it  is  called,  may 
be  pushed  back,  thus  materially  lengthening  the  life  of  the  brush. 
For  painting  sashes  and  other  small  surfaces  smaller  brushes  are  nec- 
essary, the  most  satisfactory  being  the  small  oval  brushes  with  a  chis- 
eled end.  For  varnishing,  oval  or  flat  brushes  with  somewhat  shorter 
bristles  are  generally  used.  For  the  application  of  whitewash  and 
calcimine  a  very  much  larger  brush  may  be  used,  since  these  are 
applied  lightly  to  the  surface  and  are  not  rubbed  in.  A  flat  8  or  9 
inch  whitewash  brush  may  be  used  with  practically  as  much  ease  as  a 
smaller  one. 

In  addition  to  the  paint  brushes,  dusting  brushes  made  of  stiff 
bristles  are  useful  for  cleaning  the  surface  before  painting.  For 
cleaning  rusted  metal  surfaces,  steel-wire  brushes  (2  or  3  inches  wide 
and  6  inches  long  with  wires  about  3  inches  long)  are  frequently 
necessary. 

If  ready-mixed  paints  are  bought  the  cans  may  serve  as  buckets, 
but  if  the  paint  is  mixed  from  the  paste  a  strong  tin  bucket  large 
enough  to  allow  for  stirring  the  paint  will  be  necessary.  Scraping 
knives  and  putty  knives  are  necessary  tools  for  the  painter,  and  it  is 
well  to  have  one  or  two  of  each,  but  a  very  good  scraper  can  be  im- 
provised from  a  piece  of  sheet  iron,  and  an  old  kitchen  knife  may  be 
ground  to  a  square  end  and  converted  into  a  very  serviceable  putty 
knife.  A  paint  strainer  is  useful*  but  two  thicknesses  of  cheesjecloth 
tied  over  the  top  of  a  bucket  answers  practically  as  welL  Paint 
should  be  strained  before  using  it. 
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CARE  OF  BRUSHES. 

Brushes  for  applying  oil  paints  must  be  well  cleaned  after  using, 
though  for  keeping  overnight  it  is  generally  suflScient  to  wrap 
them  in  several  thicknesses  of  paper.  Some  painters  keep  their 
brushes  overnight  by  putting  them  in  water.  If,  however,  the  brush 
is  not  to  be  used  for  ^several  days,  the  paint  should  be  washed  out  of 
it.  Turpentine  is  one  of  the  most  satisfactory  materials  for  washing 
a  brush,  but  it  is  expensive,  and  a  brush  can  generally  be  washed  as 
well  with  kerosene,  which  is  much  cheaper.  After  washing  oflf  the 
paint  with  kerosene  the  brush  should  be  rinsed  with  gasoline  or 
benzin,  then  thoroughly  shaken  and  well  washed  with  soap  and 
warm  water.  As  soon  as  this  washing  is  complete  the  brush  should 
be  shaken  thoroughly  so  as  to  throw  as  much  water  out  of  it  as  possi- 
ble and  hung  up  with  the  bristles  down  to  dry ;  when  dried  the  brush 
should  be  thoroughly  protected  from  dust.  If  much  painting  is 
being  done  it  is  less  trouble  to  keep  the  brushes  in  turpentine  or 
kerosene.  For  this  purpose  hooks  should  be  fastened  on  the  inside 
of  a  pail  with  a  close-fitting  cover,  the  brushes  being  suspended  either 
by  holes  in  the  handles  or  by  loops  of  strilig,  so  that  the  brushes 
hang  in  the  kerosene  or  turpentine  in  the  bottom  of  the  paiL  The 
bristles  should  be  submerged  in  the  liquid,  but  should  not  touch  the 
bottom  of  the  paiL  If  kerosene  is  used  for  cleansing,  it  should  be 
removed  by  shaking  the  brush  and  rinsing  it  in  turpentine  before 
using  again  with  paint.  Brushes  used  with  whitewash  or  calcimine 
should  simply  be  washed  and  not  put  in  the  same  liquids  in  which 
the  brushes  used  for  oil  paints  are  kept.  If  a  brush  has  been  used 
for  shellac  varnish  it  should  be  kept  in  alcohol  or  in  the  varnish 
itself.  In  general  a  varnish  brush  may  be  kept  in  the  varnish  in 
which  it  is  used. 

DRYING  OP  PAINTS. 

Water  paints  such  as  whitewash  and  calcimine  dry  in  the  ordinary 
sense;  that  is,  by  evaporation  of  the  liquid,  which  in  the  case  of  the 
two  paints  mentioned  is  water.  The  drying  of  oil  paints,  however, 
is  quite  different,  and  in  order  to  imderstand  this  attention  must  be 
drawn  to  certain  peculiarities  of  the  so-called  drying  oils.  Suppose 
four  plates  of  glass  are  coated,  one  with  a  thin  film  of  water,  an- 
other with  gasoline,  another  with  a  heavy  mineral  oil,  and  another 
with  linseed  oil,  and  all  four  plates  are  exposed  to  tiie  air  for  sev- 
eral days.  The  water  and  gasoline  will  evaporate  and  leave  the 
plates  dry  and  practically  in  the  condition  in  which  they  were  before 
applying  the  liquid.  The  plate  covered  with  the  heavy  mineral  oil 
will  be  foimd  to  be  greasy,  while  the  plate  covered  with  linseed  oil 
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will  also  have  a  coating  on  it,  but  this  coat  will  first  become  tacky 
and  finally  set  to  a  hard,  varnish-like  film.  If  this  experiment  is 
tried  with  other  vegetable  oils,  such  as  olive  oil,  it  will  be  found  that 
some  of  them  behave  very  much  like  the  mineral  oils;  that  is,  there 
is  very  slight  tendency  toward  the  formation  of  a  coating..  Other 
oils,  such  as  com  and  soy  bean,  will  behave  in  a  manner  similar 
to  the  linseed  oil ;  that  is,  there  will  be  the  f oijnation  of  a  more  or 
less  tacky  mass,  with  perhaps  the  final  formation  of  a  vamish-like 
material.  None  of  the  other  common  oils,  however,  will  form  the 
vamish-like  coating  so  rapidly,  nor  will  the  coating  be  so  hard  as 
in  the  case  of  linseed  oil. 

Oils  which  behave  like  linseed  oil  are  called  drying  oils.  It  wiU 
be  seen  from  this  illustration,  however,  that  the  term  "  drying "  as 
applied  to  oil  is  not  similar  to  the  drying  which  takes  place  on  the 
exposure  of  a  material  wet  with  water  to  the  dry  air.  The  drying 
of  a  substance  wet  with  water  is  really  the  removal  of  the  water 
by  evaporation.  The  drying  of  a  drying  oil  is  a  change  taking 
place  in  the  liquid.  This  change  is  accompanied  by  an  absorption 
of  oxygen  from  the  air,  and  the  drying  does  not  take  place  in  the 
absence  of  oxygen.  It  is  hindered  by  moisture  and  hastened  by 
sunlight. 

The  formation  of  this  vamish-like  film  by  the  so-called  drying  of 
linseed  oil  is  an  exceedingly  important  operation  in  the  drying  of  oil 
paints.  Certain  substances,  compounds  of  lead  and  manganese,  if 
dissolved  in  the  oil,  hasten  drying.  Boiled  oil  which  contains  com- 
pounds of  lead  or  manganese,  or  both,  will  dry  more  rapidly  than 
raw  linseed  oil.  Instead  of  using  boiled  oil,  however,  the  drying  of 
the  oil  in  paints  is  generally  hastened  by  the  addition  of  liquids 
known  as  driers.  These  liquids  are  composed  of  compounds  of  lead 
and  manganese  generally  thinned  with  either  turpentine  or  benzin, 
and  are  known  as  japan  or  japan  driers.  As  before  stated,  while 
the  use  of  a  drier  is  necessary  in  a  great  many  paints,  the  amount 
used  should  be  small.  It  is  a  rather  astonishing  fact  that  many 
driers,  if  used  in  sm^U  proportions,  will  very  materially  hasten  the 
drying  of  the  linseed  oil;  whereas  if  a  large  amount  of  drier  is 
added,  the  drying  of  the  oil  is  retarded.  There  is  another  objection 
to  the  use  of  a  large  amount  of  drier,  and  that  is  that  the  film  pro- 
duced is  not  so  durable  as  one  produced  by  raw  linseed  oil  alone  or 
by  the  use  of  a  raw  oil  containing  the  proper  amount  of  drier.  There 
are  a  number  of  other  oils  which  have  the  property  of  drying  like 
linseed  oil,  but  none  of  them  is  the  equal  of  linseed  oil  for  a  paint 
vehicle. 

Bearing  in  mind  these  facts,  it  is  seen  that  an  oil  paint  would  con- 
sist of  the  pigment  mixed  with  a  drying  oil,  preferably  linseed  oil, 
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and  generally  with  the  addition  of  a  drier.  Some  pigments,  how- 
ever, have  the  {property  of  hastening  the  drying  of  linseed  oil,  and 
when  they  are  used  (red  lead,  for  example)  it  is  unnecessary  to  add 
any  other  drier.  The  varnish-like  film  left  by  linseed  oil  is  for  prao-  . 
tical  purposes  insoluble  in  water.  It  is  not,  however,  impervious  to 
water.  If  a  l»*ight  piece  of  iron  covered  with  a  coating  of  linseed 
oil,  and  afterwards  thoroughly  dried,  is  exposed  to  moisture  it  will 
be  found  that  while  the  iron  will  not.rust  so  fast  as  uncoated  iron, 
the  rusting  will  take  place  to  a  considerable  ext^it.  Other  experi- 
ments can  be  p^ormed  which  will  demonstrate  that  mmsture  passes 
through  this  film  with  comparative  ease.  But,  if  an  oU  paint  is 
employed — ^that  is,  a  mixture  of  pigment  and  linseed  oil — ^it  will  be 
found  that  the  water  does  not  penetrate  through  the  film  so  rapidly 
as  it  does  through  the  linseed-oil  film  alone.  Also  the  paint  film  is 
more  resistant  to  mechanical  abrasion.  While  there  is  some  dif- 
ference of  opinion  among  experts  as  to  the  amount  of  pigment  which 
should  be  used  in  a  paint,  it  is  generally  considered  that  the  greater 
the  amoimt  of  pigment  the  more  resistant  the  paint  film  is,  provided 
all  the  particles  of  pigment  are  thoroughly  covered  with  the  oil.  It 
would  appear,  therefore,  that  a  film  of  oil,  while  it  may  seem  to  be 
homogeneous  even  if  examined  under  a  high-power  microscope,  is 
really  porous,  and  by  mixture  6f  the  oU  with  the  pigment  the  pores 
are  more  or  less  completely  filled,  thus  making  a  more  impervious 
film. 

In  addition  to  the  linseed  oil  and  drier,  paints  frequently  contain 
volatOe  substances,  such  as  turpentine  and  benzin.  The  addition  of 
these  is  largely  for  the  purpose  of  thinning  the  paint  to  a  better 
working  ccHisistency,  so  that  it  can  be  spread  in  thin  layers  more 
easily.  These  volatile  substances  evaporate  almost  completely  and 
do  not  remain  behind  in  the  dried  film.  The  only  substance  remain- 
ing which  binds  the  solid  particles  of  the  pigment  together  is  the  oil. 

PREPARATION  OF  SURFACES  FOR  PAINTING. 

All  surfaces  should  be  clean  and  as  dry  as  possible  before  the  appli- 
cation of  an  oil  paint.  Much  new  wood  is  very  difficult  to  paint.  The 
resins  in  such  woods  as  yellow  pine  and  spruce  tend  to  destroy  any 
paint  that  is  laid  over  them.  When  possible,  it  is  well  to  allow  a  new 
house  to  stand  unpainted  for  at  least  six  months  or  even  a  year  after 
the  woodwork  has  been  completed.  By  this  exposure  to  the  weather 
the  resins  are  brought  to  the  surface  and  are  either  washed  away 
or  hardened,  and  the  resulting  wood  surface  is  in  much  better  condi- 
tion for  painting  than  is  a  new  structure.  An  unpainted  house, 
however,  is  an  unsightly  object,  and  it  is  often  desired  to  paint  a  new 
house  at  once.     Painters  adopt  several  methods  of  treating  new 
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wood;  probably  the  one  most  universally  used  is  to  coat  all  knots 
and-  other  places  where  resin  appears  with  shellac  varnish,  a  solution 
of  gum  shellac  in  alcohol.  Another  plan  is  to  mix  with  the  priming 
coat  of  paint  a  small  amount  of  benzol  (coal-tar  naphtha),  which  is 
claimed  by  some  excellent  authorities  on  painting  to  dissolve  the 
surface  layer  of  resins  and  allow  the  paint  pigment  to  penetrate  into 
the  fibers  of  the  wood,  preventing  the  final  forcing  of  the  redns  to 
the  surface.  After  applying^  the  priming  coat,  all  nail  holes  and 
cracks  should  be  well  filled  with  putty  pressed  in  hard.  Filling  in 
with  putty  should  not  be  attempted  before  the  priming  coat  is  ap- 
plied, as  it  is  not  likely  to  stick  as  well. 

In  painting  iron  surfaces  all  rust  and  grease  should  be  carefully 
removed,  scraping  the  surface  down  to  bright  metal  with  wire  brushes 
or  sandpaper  and  finally  dusting  off  all  adhering  particles. 

Painting  should  be  done  in  warm,  dry  weather.  It  is  much  better 
to  select  the  summer  time  for  painting  than  the  winter.  Not  only 
does  the  paint  not  flow  so  well  in  cold  weather,  but  the  surfaces  of 
the  painted  objects  are  more  likely  to  be  moist,  and  a  little  moisture 
underneath  the  paint  film,  either  on  wood  or  iron,  is  very  apt  to  cause 
serious  trouble. 

PAINTING  EXTERIOR  WOODWORK. 

All  wood  is  more  or  less  porous,  and  the  natural  result  of  applying 
a  substance  like  paint  to  such  a  material  is  that  the  liquid  portion 
sinks  into  the  wood  and  leaves  a  large  portion  of  the  solid  material 
on  the  surface.  Also  different  parts  of  the  wood  will  differ  in 
porosity,  and  there  will  tend  to  be  different  amounts  of  paint  left 
on  different  portions  of  the  surface.  In  order  to  do  a  good  job  of 
painting  it  is  practically  always  necessary  to  apply  several  coats  to 
new  wood.  The  first  or  priming  coat  is  made  thinner  than  the 
others,  the  amount  of  thinning  depending  upon  the  porosity  of  the 
wood.  For  ordinary  pine,  a  paint  of  proper  spreading  consistency, 
when  mixed  with  an  equal  volume  of  raw  linseed  oil,  generally  fur- 
nishes a  good  material  for  priming.  With  very  porous  wood,  such 
as  redwood,  more  oil  may  be  added.  The  priming  coat  should  be 
applied  with* as  much  care  as  any  other  and  should  be  thoroughly 
brushed  into  the  wood,  the  brushing  being  carefully  done  so  that  the 
paint  is  evenly  distributed,  with  no  tendency  to  run.  It  is  the  cus- 
tom of  many  painters  to  add  a  great  deal  of  drier  and  of  turpentine 
to  the  priming  coat,  and  to  apply  the  other  coats  almost  immediately 
after  finishing  the  priming.  This  is  not  good  practice.  The  paint 
for  priming  should  consist  of  the  pigment,  linseed  oil,  and  a  mini- 
mum amount  of  drier,  with  no  turpentine  or  benzin;  and   after 
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upplying  it  at  least  a  week  and  preferably  longer  should  elapse  be- 
fore putting  on  the  second  coat . 

Three  coats  at  least  are  generally  necessary  to  make  a  good  piece 
of  work.  The  effect  of  the  priming  coat,  if  properly  applied,  is  to 
fill  the  pores  of  the  wood  and  furnish  a  foundation  on  which  to  apply 
the  subsequent  coat&  Owing  to  the  different  porosity  of  diffei^nt 
parts  of  the  surface,  it  is  almost  impossible  to  completely  fill  with  one 
priming  coat,  and  an  attempt  to  get  a  good  effect  by  applying  the 
finishing  coat  immediately  on  top  of  the  priming  generally  results 
in  failure.  A  second  coat  will  not  penetrate  to  any  very  great  ex- 
tent into  the  wood.  It  should  not,  however,  dry  with  a  gloss,  because 
a  glossy  surface  does  not  furnish  a  good  foundation  for  the  next 
coat.  In  order  to  prevent  the  gloss^  most  painters  add  turpentine 
to  the  paint  for  the  second  coat;  the  amount  used,  however,  should 
bie  small — ^to  each  gallon  of  paint  about  a  half  pint  of  turpentine  in 
hot  weather,  or  a  pint  in  cold  weather,  is  sufficient.  The  second  coat^ 
which  of  course  should  have  been  evenly  spread  and  well  rubbed  in 
with  the  brush,  should  be  allowed  to  dry  somewhat  longer  than  the 
priming  coat.  The  third,  or  finishing  coat  should  be  one  which  will 
dry  with  a  gloss,  and  for  this  purpose  there  should  be  no  turpentine 
or  thinner  added  to  the  paint  at  alL  This  method  is  one  which  is 
advocated  by  a  large  majority  of  authorities  on  the  painting  of  wood, 
but  is  seldom  carried  out  by  painters,  the  tendency  being  to  add  ex- 
cessive amoimts  of  turpentine  or  benzin,  unduly  thinning  the  paint 
and  making  it  possible  to  spread  it  in  thin,  even  coats  with  less  labor 
than  would  be  required  for  the  same  thinness  and  evenness  when 
paint  of  a  proper  consistency  is  used. 

INTERIOR  I^AINTING. 

For  oil  painting  exposed  to  the  weather  (outside  painting)  it  is 
very  important  that  a  durable  paint  be  selected,  because  even  the  best 
painted  surfaces  in  time  are  destroyed  by  outdoor  exposure.  Inside 
of  a  house,  however,  the  conditicms  are  radically  different.  The 
painted  surface  is  exposed  to  neither  the  extreme  heat  of  the  summer 
sun  nor  to  the  action  of  rain  and  frost  to  anything  like  the  ext^it  that 
outdoor  painting  is.  In  fact,  any  paint  will  last  for  a  very  long  time 
inside.  The  main  point  in  selecting  a  paint  for  this  work  is  to  choose 
one  which  will  cover  well  the  article  to  be  painted  and  which  contains 
colors  that  are  permanent.  The  actual  protective  coating  may  be 
assumed  to  last  as  long  as  there  is  any  necessity  for  it.  Very  light 
tints  or  very  brilliant  colors  are  likely  to  fade,  and  white  paints  con- 
taining a  large  amount  of  oil  tend  to  turn  yellow  in  dark  rooms.  The 
pigment  lithopone,  which  is  not  suitable  for  outside  work,  can  be 
used  with  satisfaction  for  interior  painting.     Calcimines,  the  so-called 
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cold-water  paints/  in  which  no  oil  or  expensive  lead  or  zinc  pi^ents 
are  used,  and  which  are,  therefore,  ypry  much  cheaper  than  oil  paints, 
last  .very  well  on  the  inside;  in  fact,  some  of  the  oldest  paintings  in 
existence  are  fresco  paintings  made  practically  of  calcimine. 

For  interior  work  the  same  directions  apply  as  to  outside  painting, 
but  it  is  not  so  important  to  have  the  final  coating  contain  such  a 
large  amount  of  oil  as  to  give  a  glossy  finish.  A  dull  finish  is  pre- 
ferred by  many  people,  and  since  this  paint  is  not  to  be  exposed  to 
severe  weather  conditions,  a  larger  amount  of  thinner  may  be  used 
than  for  outside  work.  Also,  paint  for  inside,  work  should  dry  faster 
than  one  for  the  outside,  and  a  s(xnewhat  larger  amount  of  japan 
drier  is  generally  used. 

PAINTIITG  OF  METAL. 

Tin  or  other  metal  roofing,  also  galvanized  iron  such  as  gutters 
and  rain  spouts,  are  very  difficult  to  paint,  as  often  the  paint  does  not 
stick  well.  This  is  probably  due  to  a  very  thin  film  of  grease  left 
on  such  material  from  the  process  of  manufacture,  and  before  at- 
tempting to  paint  a  tin  roof  it  is  best  to  scrub  it  perfectly  clean  with 
soap  and  water  or  with  cloths  moistened  with  benzin,  and  then  thor- 
oughly dry  before  applying  the  paint.  Galvanized  iron  may  be 
treated  in  the  same  way,  but  it  is  much  better  to  let  this  material 
stand  for  some  time  exposed  to  the  weather  before  painting.  The 
metal  portions  of  machinery  are  generally  cast  iron  or  steel ;  wrought 
iron  is  rarely  used,  though  it  is  more  durable  than  steel.  Cast  iron 
is  not  so  liable  to  rust  as  steel,  and  also  the  pieces  are  frequently 
thicker  than  the  steel  portions  of  a  machine.  There  is  perhaps  noth- 
ing that  actually  needs  paint  for  protection  as  much  as  the  steel  and 
iron  portions  of  machinery.  Before  painting  such  material  the 
greatest  care  should  be  taken  to  get  the  surface  perfectly  clean.  Do 
not  apply  paint  over  rust,  but  clean  thoroughly  down  to  the  bare 
metal  with  scrapers  or  wire  brushes,  and  finally  with  dry  scrubbing 
brushes.  It  is  a  mistake  to  spare  labor  in  preparing  a  metal  surface 
for  paint.  All  oil  and  grease  should  be  scrupulously  removed,  and 
the  metal  surface  should  be  absolutely  clean  and  dry  before  painting. 
The  paint  should  be  well  brushed  on,  carefully  filling  all  cracks. 

Two  or  three  coats  of  any  good  paint  may  be  used.  The  paint 
which  is  generally  supposed  to  protect  iron  from  rusting  better  than 
any  other  is  red  lead.  This  is  expensive,  however,  and  rather  hard 
to  apply.  The  color  also  is  some  objection,  although  this  can  be 
overcome  by  mixing  some  dark  pigment  with  it.  The  addition  of 
a  small  amount  of  lampblack  improves  the  color  and  the  working 
quality  of  red-lead  paint.    A  paint  made  of  basic  chromate  of  lead 
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(so-called  scai4et  lead  chromate,  or  American  Termilion)  is  evea 
better  than  red  lead  as  a  material  for  protecting  iron.  This  also 
is  very  expensive,  even  more  so  than  red  lead,  and  while  the  pro- 
tection is  not  so  ciHnplete  with  the  use  of  cheaper  paints  made  of 
iron  oxid  pigments,  on  account  of  the  fact  that  pieces  of  machinery 
are  very  likely  to  have  the  paint  scratched  and  injured  mechanically, 
it  is  perhaps  best  to  use  an  iron  oxid  paint  for  most  of  such  work, 
because  of  its  cheapness.  Any  good  oil  paint  will  give  valuable  pro- 
tection to  iron  if  it  is  properly  applied. 

MDORG  PAINTS. 

Paints  may  be  prepared  either  by  mixing  the  dry  pigments  with 
oil  and  turpentine  or  benzin;  or  the  paste  pigments  may  be  used. 
The  latter  are  ground 
in  a  small  amount  of 
vehicle,  generally  lin- 
seed oil.  The  best  pig- 
ments are  exceedingly 
fine  powders,  and  it  is 
frequently  a  matter  of 
considerable  difficulty 
to  mix  such  a  powder 
uniformly  with  oil- so 
as  to  have  every  par- 
ticle in  contact  with 
the  vehicle.  On  thw 
account  it  is  generally 
considered  much  easier 
to  make  up  a  paint 
from  the  paste  pig- 
ments than  from  the 
dry,  because  the  for- 
mer have  already  been  f.,„  j  _i  h.na-po««  pairn  mm. 
ground     in     a     small 

amount  of  oil  in  a  mill.  'W'hen  a  can  of  paste  pigment  is  opened  all  of 
it  should  be  used  immediately  or  it  should  be  mixed  with  some  oil 
and  kept  covered,  since  the  paste  is  likely  to  harden  and  will  then  be 
ruined  if  exposed. 

A  very  satisfactory  hand  paint  mill  (fig.  1)  can  be  bought  for  less 
than  $10,  and  with  such  a  mill  the  dry  pigments  may  be  mixed  with 
oil  and  very  satisfactory  paints  made  directly.  The  claim  is  made, 
however,  that  many  pigments  require  grinding  under  very  heavy  pres- 
sure to  give  the  best  results.     Painters,  therefore,  generally  prefer 
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the  use  of  paste  pigments  rather  than  the  dry  for  most  of  their  paint 
mixing.  Besides  the  method  of  making  up  paints  from  the  pig* 
m^itS)  either  dry  or  in  paste  form,  with  the  necessary  vehicle,  the  use 
of  ready-mixed  paints  is  very  common,  and  for  a  small  job  they  have 
an  advantage,  for  no  paint  can  be  made  properly  without  a  lar;ge 
amount  of  grinding  or  stirring,  and  this  is  rather  heavy  work.  The 
user  of  mixed  paints,  however,  should  have  some  method  of  estimat- 
ing what  the  material  he  buys  is  really  worth, 

COMPOSITION  OF  PAINTS  AND  THEIR  COST. 

GBKBRAL  DISCUSSION. 

It  would  probably  not  be  denied  by  anyone  that  a  better  paint  can 
be"  made  in  a  well-equipped  factory  than  by  any  individual  at  home 
or  in  a  small  shop.  Many  ready-mixed  paints  are  of  the  very  best 
quality,  but  many  are  of  poor  quality,  made  of  cheap  materials,  and  at 
the  same  time  are  sold  with  extravagant  claims  and  for  high  prices. 
The  number  of  different  formulse  found  on  the  market  is  enormous, 
and  no  attempt  will  be  made  to  give  a  complete  or  even  a  representa- 
tive list  of  them.  An  effort  will  be  made,  however,  to  give  a  few 
typical  formula;  of  paints  and  the  methods  of  calculating  the  cost  of 
making  paints  whose  compositi(m  is  known.  A  very  good  rule  to  fol- 
low in  purchasing  mixed  paints  is  to  buy  nothing  which  does  not  bear 
the  name  of  the  manufacturer.  If  the  manufacturer's  name  does  not 
appear  on  the  label  this  is  very  good  presumptive  evidence  that  he  is 
not  particularly  proud  of  his  product.  Many  State  laws  require  that 
the  composition  of  paints  should  also  be  stated  on  the  labels,  and  a 
large  number  of  the  best  manufacturers  do  this  whether  their  prod- 
ucts are  sold  in  a  State  requiring  such  labeling  or  not. 

The  most  expensive  paints  are  generally  white  paints  or  very  liglit 
tints.  The  reason  for  this  is  that  there  are  comparatively  few  white 
pigments  which  have  covering  power,  i.  e.,  the  property  of  hiding  the 
surface  of  the  material  painted.  Samples  of  dry  white  lead  and  of 
dry  whiting  look  much  alike.  Both  are  white  powders  and  a  thin 
layer  of  each  appears  to  be  practically  opaque.  If,  however,  the  two 
pigments  are  mixed  in  oil  the  whiting  is  quite  transparent,  while  the 
white  lead  is  opaque.  All  of  the  cheaper  white  pigments  are  more  or 
less  transparent  in  oil  and  are,  therefore,  deficient  in  covering  power. 
A\Tiite  lead,  zinc  white,  sublimed  white  lead,  zinc  lead,  and  lithopone 
are  practically  the  only  white  pigments  which  have  good  covering 
power  in  oil.  These  pigments  are  all  rather  expensive,  and  as  they 
are  heavy  it  takes  quite  a  large  amount  to  make  a  paint. 

Of  the  dark  shades,  there  are  a  number  of  cheaper  pigments  which 
have  verj^  good  covering  power.    It  may  be  quite  safely  stated  that 
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f<M*  a  white  paint  that  really  covers,  some  one  or  more  of  the  white 
pigments  just  enmnerated  must  be  used.  For  a  dark  brown,  how- 
ever, a  good  covering  can  be  obtained  with  an  iron  oxid  pigment, 
which  is  very  much  cheaper.  Therefore,  for  such  paints  there  is  no 
reason  for  using  an  expensive  lead  or  zinc  pigment. 

ESTIMATED  COST  OF  WHITE  PADf TS. 

A  vehicle  for  outside  paint  of  the  best  quality  will  generally  con* 
sist  of  from  90  to  95  per  cent  of  linseed  oil  and  from  10  to  5  per  cent 
of  japan  drier.  A  good  japan  drier  has  about  the  same  specific 
gravity  as  linseed  oil,  and  each  may  be  considered  to  weigh  about  7| 
pounds  to  the  gallon.  Of  course,  the  prices  of  all  paint  materials 
vary,  but  at  the  present  time  linseed  oil  sells  for  approximately  90 
cents  a  gallon,  and  a  good  grade  of  japan  can  be  bought  for  $1.60. 
In  making  up  paints,  the  drier  should  be  mixed  with  the  larger  por- 
tion of  the  oil  before  adding  the  pigment.  Using  the  prices  and 
weights  just  given  for  linseed  oil  and  japan  drier,  the  liquid  portion 
of  a  paint  will  cost  about  95  cents  a  gallon,  or  121  cents  a  pound. 
White  lead,  both  dry  and  in  the  form  of  paste,  costs  approximately  7 
cents  a  pound,  zinc  white  approximately  8  cents  a  poXind,  and  the 
other  white  pigments  which  cover  well  will  not  differ  very  much  from 
these  two  in  price.  A  gallon  of  white  lead  paint  will  weigh  from  21 
to  22  pounds.  Fourteen  pounds  of  dry  white  lead  and  7J  pounds  of 
vehicle  will  make  a  gallon  of  paint  and  at  the  prices  quoted  the  cost 
would  be  about  $1.87 ;  15  pounds  of  paste  lead  and  6 J  pounds  of  vehi- 
cle will  make  a  gallon  of  paint,  costing  $1.82;  9J  pounds  of  white 
zinc  and  5f  pounds  of  the  paint  vehicle  will  make  a  gallon  of  zinc 
white  paint  costing  about  $1.46. 

Of  course,  these  prices  are  based  on  an  assumed  cost  for  the  in- 
gredients, and  to  make  an  exact  estimate  it  would  be  necessary  to 
know  the  exact  prices  of  the  different  materials  entering  into  the 
paint.  Many  painters  insist  that  a  paint  composed  entirely  of  white 
lead,  linseed  oil,  and  drier  is  the  best.  Others  contend  that  a  mixture 
of  white  lead  and  zinc  white  is  the  best,  and  still  others  say  that  a 
mixture  of  these  pigments  with  the  cheaper  white  pigments  which 
have  slight  covering  power  makes  a  better  paint  than  the  expensive 
pigmaits  alone.  It  is  probably  true  that  a  mixture  of  lead  and  zinc 
is  superior  to  either  pigment  by  itself,  and  also  that  the  addition  of 
a  small  amount  of  so-called  inert  pigments  (silica,  whiting,  bar}i:es, 
china-clay,  etc.)  has  no  injurious  effect  on  the  paint  and  may  even 
be  beneficial.  The  addition  of  a  large  amount,  however,  of  such  pig- 
ments will  give  a  paint  deficient  in  covering  power,  and  the  addition 
should  have  the  effect  of  cheapening  the  product.  There  is  no  reason 
why  any  mixed  paint  should  cost  per  gallon  more  than  a  paint  made 
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entirely  of  white  lead,  oil,  and  the  necessary  drier.  By  ascertaining 
the  market  price  of  white  lead  and  linseed  oil  the  buyer  should  be 
able  to  calculate  the  maximum  price  for  a  mixed  paint. 

Two  samples  of  ready-mixed  white  paints  which  were  bought  at 
the  same  time,  at  practically  the  same  price,  will  give  an  illustration 
of  the  difference  in  price  of  such  materials.  No.  3361,  a  white  paint, 
weighed  12.4  pounds  to  the  gallon.  The  total  paint  consisted  of  63 
per  cent  pigment  and  37  per  cent  vehicle.  The  pigment  contained  30 
per  cent  zinc  lead,  13  per  cent  white  lead,  7  per  cent  whiting,  and  50 
per  cent  barium  sulphate.  Assuming  the  value  of  the  zinc  lead  to  be 
the  same  as  that  of  the  white  lead,  43  per  cent  of  the  pigment  was 
worth  7  cents  a  pound,  and  assuming  the  value  of  the  whiting  and 
barium  sulphate  to  be  1  cent  a  pound,  57  per  cent  of  the  pigment  was 
worth  1  cent  a  pound.  The  average  price  per  pound  of  the  pigment 
would,  therefore,  be  3.58  cents.  A  gallon  of  the  paint  weighs  12.4 
pounds,  of  which  63  per  cent,  or  7.812  pounds,  is  pigment;  this,  at 
3.58  cents  a  poimd,  would  cost  28  cents.  Thirty-seven  per  cent  of 
vehicle  in  the  gallon  of  paint  will  weigh  4.588  pounds.  In  this  paint 
it  consisted  of  linseed  oil  and  a  cheap  benzin  drier  costing  about  11 
cents  a  pound,  or  50  cents  for  the  vehicle.  The  total  cost  of  the  mate- 
rials in  the  paint,  then,  would  be  78  cents  per  gallon. 

Another  paint,  ^Xo.  3864,  weighed  14.8  pounds  per  gallon  and 
consisted  of  58  per  cent  of  pigment  and  42  per  cent  of  vehicle.  The 
pigment  was  55  per  cent  white  lead  and  45  per  cent  zinc  white.  If 
the  price  of  these  two  pigments  was  8  and  7  cents,  respectively,  the 
average  price  of  the  pigment  in  this  paint  would  be  7.55  cents  per 
pound.  Since  the  gallon  of  paint  weighed  14.8  poimds  and  contained 
58  per  cent  of  pigment,  a  gallon  contained  8.584  poimds  of  pigment 
and  6.216  pounds  of  vehicle.  The  vehicle  in  this  case  was  linseed 
oil  and  a  good  grade  of  turpentine  drier.  The  pigment  in  this  gallon 
of  paint  would  be  worth  65  cents  (8.584X7.55)  and  the  vehicle  76 
cents  (6.216X12.25).  The  total  cost  of  the  materials  in  this  paint, 
therefore,  would  be  $1.41. 

These  two  paints,  as  before  stated,  were  bought  at  the  same  time 
and  at  practically  the  same  price.  The  prices  paid  would  not  be  in- 
dicative of  their  value  at  the  present  day,  since  they  were  bought 
several  years  ago,  when  paint  materials  were  considerably  cheaper 
than  they  are  now;  but  it  is  obvious  that  the  margin  of  profit  was 
very  much  greater  on  paint  No.  3861  than  on  Xo.  3864. 

ESTIMATBD  COST  OF  COLORED  PAINTS. 

Tinted  paints,  at  least  those  of  light  tint,  consist  practically  of 
"white  paint  with  the  addition  of  a  small  amoimt  of  coloring  matter. 
The  coloring  materials  used  in  tinting  are  not  uniform,  and  it  is  not 
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possible,  therefore,  to  give  exact  directions  for  producing  a  particular 
shade,  since  the  amount  of  color  used  will  depend  upon  the  individual 
characteristics  of  the  particular  lot  on  hand.  In  general,  gray  tints 
are  made  from  white  paints  by  the  addition  of  a  black  pigment, 
sudi  as  lampblack  or  bone  black,  and  sometimes  a  small  amount  of 
red  or  blue  is  used  also.  The  total  amount  of  coloring  matter  em- 
ployed varies,  but  rarely  amounts  to  as  much  as  5  per  cent.  Buff 
may  be  made  by  the  addition  of  mixtures  of  odier  and  umber; 
brown,  by  the  addition  of  mixtures  of  black,  red,  and  sometimes 
yellow.  Yellow  and  cream  may  be  made  by  the  addition  of  ocher 
or  chrome  yellow ;  frequently  for  this  purpose  golden  ocher  is  used, 
which  is  ordinary  ocher  brightened  by  the  addition  of  a  small 
amount  of  chrome  yellow.  Blue  tints  may  be  made  by  the  addition 
of  small  amounts  of  Prussian  blue.  This  is  a  powerful  tinting  pig- 
ment, and  it  is  seldom  that  more  than  1  per  cent  is  required.  With 
the  white  paints  which  contain  no  lead,  ultramarine  blue  may  be 
used  instead  of  Prussian  blue;  but  ultramarine  blue  should  not  be 
used  with  lead  paints. 

Besides  the  tinted  white  paints,  bright  colors  are  sometimes  de- 
sired, especially  gre^i,  for  blinds,  and  reds  for  the  trimmings  of 
houses  or  for  machinery.  These  paints  seldom  contain  any  large 
amount  of  the  expensive  lead  and  zinc  white  pigments,  but  consist  of 
comparatively  small  quantities  of  coloring  matter  and  large  amounts 
of  the  cheap  white  pigments.  For  black  paints  there  is  practically 
only  one  coloring  substance,  namely,  carbon,  which,  however,  occurs 
commercially  in  a  number  of  forms.  The  color  of  so-called  drop 
or  ivory  black  is  carbon,  obtained  from  charred  bone;  lampblack  is 
carbon  in  the  form  of  soot.  The  latter,  although  very  pure,  does 
not  make  a  satisfactory  black  alone,  the  heavier  forms  of  carbon, 
such  as  bone  black  or  even  ground  charcoal,  producing  a  better  black. 

In  the  following  table  is  given  the  composition  of  several  tinted 
paints,  and  also  of  bright  red,  bright  green,  and  black.  The  com- 
position of  individual  lots  of  paint  of  any  of  these  tints  or  colors 
might  vary  considerably  from  that  given,  and  the  table  is  only  illus- 
trative of  the  materials  from  which  these  different  kinds  of  paints 
may  be  made.  An  estimate  of  the  cost  of  the  raw  materials  entering 
into  the  different  formulae  is  also  included.  The  total  cost  per  gallon 
does  not  make  any  allowance  for  labor  or  for  containers,  but  is 
based  solely  upon  the  cost  of  the  raw  materials,  assimiing  that  white 
lead  and  sublimed  white  lead  cost  7  cents  a  poimd,  white  zinc  8 
c^its,  and  the  other  white  pigments,  barium  sulphate,  china-clay, 
whiting,  and  asbestine,  1  cent  a  poimd.  The  price  of  the  color- 
ing material  is  given  separately  for  each  paint.  These  prices  for 
the  raw  materials  are  a  fair  approximation  of  the  retail  price  at 
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the  present  time.  In  calculating  the  cost  of  the  paints  per  gallon 
it  is  assumed  that  the  vehicle  in  all  cases  is  the  same  as  that  de- 
scribed on  page  15  and  it  is  valued  at  12^  cents  a  pound.  An  inspec- 
tion of  the  table  shows  that  there  is  comparatively  little  difference 
in  the  cost  of  the  materials  entering  into  these  paints,  with  the 
exception  of  black  paint,  which  is  considerably  cheaper  than  any  of 
the  others.  The  red  paint  is  colored  by  an  expensive  color,  para- 
red,  costing  78  cents  a  pound;  the  rest  of  the  pigment,  however,  is 
cheap,  and  it  will  be  noticed  that  the  paint  weighs  only  11.6  pounds 
per  gallon,  whereas  some  of  the  others  weigh  much  more. 

Composition  and  cost  of  tinted  and  colored  paints. 


Data. 

Tints. 

Colored  paints. 

Gray. 

Bull. 

Tellow. 

Drab. 

Bhie. 

Brown. 

Red. 

Green. 

Blade 

Peroeiitaf!e  oomposltioii: 
Vehicle 

43.4 

43.0 

45.0 
13.0 
25.0 

41.0 

43.0 

49.0 
12.0 
24.0 

57.0 

84.0 

65.0 

White  lead 

Zinc  white 

21.0 

27.0 

2.0 

6.0 

21.0 
29.0 

21.0 

26.0 

2.0 

4.0 

22.0 

27.0 

2.0 

4.0 

2.0 

Sublimed  white  lead 

Barium  sulphate 

Chlnft-<?lay 

5.0 

6.0 

25.0 

49.0 

Whiting.'........... V,y. 

ILO 

Qround'slate 

■ 

26.0 

Afibestine 

LO 
.6 
56.6 
(>) 

14.7 
a32 
6.38 

0.05 

.065 

.541 
.782 
L82 

1.0 
6.0 

67.0 

(«) 

14.8 
a44 
6.36 

0.04 
.060 

.582 
.779 
1.36 

1.0 
11.0 
55.0 
(») 

14.1 
7.76 
6.34 

ao5 

.066 

.512 

.777 
1.29 

LO 
6.0 

59.0 

0) 

15.2 
8.97 
6.23 

0.05 
.065 

.583 
.768 
L35 

LO 

LO 

57.0 

14.8 
8.44 
6.36 

0.30 
.070 

.591 
.779 
L87 

LO 
9.0 

5L0 

(•) 

13.4 
6.83 
6.67 

0.05 
.066 

.451 
.806 
L26 

Color 

5.0 
43.0 
(') 

1L6 
4.99 
6.61 

0.78 
.103 

.514 
.810 
L32 

17.0 
66.0 
(•) 

16.4 
10.82 
6.68 

ai9 

.066 

.606 
.684 
L20 

9.0 

TntAi  pfgrnent, ,   .. 

85.0 

Nature  of  color 

Weight  hi  pounds  per  eallon: 

10.0 

Pigment. . , . .   . 

3.50 

Vehicle 

6.60 

Cost  per  pound,  dollars: 

aio 

Total  pitgment 

.033 

Cost  per  <^Ion,  dollars: 
Pigment 

.116 

Vehicle 

.796 

Total 

.91 

1  Bone  black;  tnscan  red;  ultramailne  blue, 
s  Umber  and  oober. 

•  Golden  ocher. 

•  Ocher  and  bone  black. 

•  Prussian  blue. 

•  Bone  black;  Venetian  red;  chrome  yellow. 
Y  Para-red. 

•  Five-sixths  chrome  yellow,  onoBiTth  Prussian  blue. 

•  Carbon. 

For  dark  shades  of  brown  or  red  there  is  probably  nothing  which 
is  as  cheap  as  the  oxid  of  iron  pigments.  These  vary  very  much  in 
shade,  giving  both  browns  and  dull  reds.  A  pigment  that  gives  a 
very  satisfactory  reddish  brown  and  contains  about  40  per  cent  of 
iron  oxid  makes  a  satisfactory  paint  containing  approximately  56 
per  cent  pigment  and  44  per  cent  vehicle,  the  vehicle  being  very 
much  the  same  as  that  used  in  a  first-class  white  paint.  Such  a  paint 
will  weigh  about  13.5  pounds  to  the  gallon,  which,  therefore,  will 
contain  7.56  pounds  of  pigment  and  5.94  pounds  of  vehicle.    This 
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pigment  is  dieap,  generally  costing  not  more  than  1  or  1^  cents  per 
pound.  The  pigment  in  a  gallon  of  this  paint,  therefore,  would  cost 
approximately  10  cents,  and  the  5*94  pounds  of  vehicle  about  73  cents, 
giving  a  cost  of  83  cents  for  the  gallon  of  paint. 

An  inspection  of  these  figures  shows  that  the  expensive  part  of  this 
paint  is  the  vehicle  and  not  the  pigment.  A  paint  of  this  charac- 
ter is  a  very  good  material  to  apply  either  to  wood  or  iron.  There 
are  more  expensive  paints,  however,  frequently  used  on  iron  to  pro- 
tect it  from  rusting,  the  most  popular  being  red  lead  and  linseed  oil. 
This  material  undoubtedly  affords  very  good  protection,  but  it  is 
also  expensive.  A  red-lead  paint  can  not  be  made  and  kept  as  most 
other  paints  can.  The  red  lead  itself  causes  the  oil  to  dry,  and  no 
additional  drier  is  necessary.  In  fact,  red  lead  should  not  be  mixed 
until  just  before  it  is  used.  A  paint  made  of  70  per  cent  of  red  lead 
and  30  per  cent  of  linseed  oil  will  weigh  about  19.8  pounds  to'  the 
gallon.  A  gallon  of  paint,  therefore,  will  contain  13.86  pounds  of 
red  lead,  which  costs  about  8  cents  a  pound,  making  the  cost  of  the 
pigment  in  a  gallon  of  this  paint  approximately  $1.11.  The  30  per 
cent  of  linseed  oil  will  weigh  5.94  poimds,  and  a  gallon  of  linseed  oil 
7.75  pounds,  costing  about  90  cents  at  the  present  time,  or  11.5  cents  a 
pound.  The  oil  in  the  paint  will  cost  then  about  68  cents,  and  a  gal- 
lon of  red-lead  paint  would  cost  $1.79,  as  compared  with  83  cents 
for  a  gallon  of  oxid  of  iron  paint.  These  two  paints  will  cover  about 
the  same  area  of  clean  iron,  and  while  somewhat  better  service  might 
be  expected  frcnn  the  red-lead  paint,  it  is  more  than  twice  as  expensive 
as  the  iron-oxid  products. 

WHITEWASH. 

Whitewash  is  the  cheapest  of  all  paints,  and  for  certain  purposes 
it  is  the  best.  Lime,  which  is  the  basis  of  whitewash,  makes  a  very 
sanitary  coating,  and  is  probably  to  be  preferred  for  cellars  and  the 
interior  of  stables  and  other  outbuildings.  The  'following  directions 
for  making  whitewash  are  taken  from  "  White  Paints  and  Painting 
Materials,"  by  W.  G.  Scott: 

Ordinary  whitewash:  This  is  made  by  slaking  about  10  poimds  of  quick- 
lime with  2  gaUons  of  water. 

The  lime  is  placed  in  a  paU  and  the  water  poured  over  it,  after  which  the 
pan  is  coyered  with  an  old  piece  of  carpet  or  doth  and  allowed  to  stand  for 
aboot  an  hour.  With  an  insufficient  amount  of  water,  the  lime  is  "  scorched  " 
and  not  all  converted  into  hydrate;  on  the  other  hand,  too  much  water  retards 
the  slaking  by  lowering  the  heat. 

"  Scorched  **  lime  is  g^ieraUy  lumpy  and  traniaparent,  hence  the  use  of  the 
proper  amount  of  water  for  slaking  and  an  after  addition  of  water  to  bring  it 
to  a  brush  consistency. 
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Factory  whitewash.  (Interiors) :  For  walls,  ceilings,  posts,  etc 

(1)  Sixty-two  pounds  (1  bushel)  quicklime,  slake  with  15  gallons  water. 
Keep  barrel  covered  until  steam  ceases  to  rise;  Stir  occasionally .  to  prevent 
scorching. 

(2)  Two  and  one-half  pounds  rye  flour,  beat  up  in  i  gallcm  of  cold  water, 
then  add  2  gallons  of  boiling  water. 

(3)  Two  and  one-half  pounds  common  rock  salt,  dissolve  in  2i  gallons  of  hot 
water. 

Mix  (2)  and  (3),  then  pour  into  (1)  and  stir  until  all  is  well  mixed. 

This  is  the  whitewash  used  in  the  large  implement  factories  and  recommended 
by  the  insurance  companies.  The  above  formula  gives  a  product  of  perfect 
brush  consistency. 

Weatherproof  whitewash.  (Exteriors) :  For  buildings,  fences,  etc. 

(1)  Sixty-two  pounds  (1  bushel)  quicklime,  slake  with  12  gallons  of  hot 
water. 

(2)  Two  pounds  common  table  salt,  1  pound  sulphate  of  zinc,  dissolved  in 
2  gallons  of  boiling  water. 

(3)  Two  gallons  skimmed  mUk. 

Pour  (2)  into  (1),  then  add  the  milk  (83  and  mix  thoroughly. 
Lighthouse  whitewash:  (1)  Sixty-two  pounds  (1  bushel)  quicklime,  slake  with 
12  gallons  of  hot  water. 

(2)  Twelve  pounds  rock  salt,  dissolve  in  6  gallons  of  boiling  water. 

(3)  Six  pounds  Portland  cement. 
Pour  (2)  into  (1)  and  then  add  (3). 

Note. — ^Alum  added  to  a  lime  whitewash  prevents  it  rubbing  off.  An  ounce 
to  the  gallon  is  sufficient 

Flour  paste  answers  the  same  purpose,  but  needs  zinc  sulphate  as  a 
preservative. 

Molasses  renders  the  lime  more  soluble  and  causes  it  to  penetrate  the  wood 
or  plaster  surface ;  a  pint  of  molasses  to  5  gallons  of  whitewash  is  su^ient 

Silicate  of  soda  solution  (about  35"*  Baum^)  in  the  proportion  of  1  to  10  of 
whitewash  produces  a  fireproof  cement. 

A  pound  of  cheap  bar  soap  dissolved  in  a  gallon  of  boiling  water  and  added 
to  about  5  gallons  of  thick  whitewash  will  give  it  a  gloss  like  oil  paint. 

An  old  receipt  for  whitewash,  issued  by  the  Lighthouse  Board  of 

the  Treasury  Department,  said  to  be  very  good  for  outdoor  exposure, 

is  as  follows : 

Slake  half  a  bushel  of  unslaked  lime  with  boiling  water,  keeping  it  covered 
during  the  process.  Strain  it  and  add  a  peck  of  salt,  dissolved  in  warm  water ; 
three  pounds  of  ground  rice  put  in  boiling  water  and  boiled  to  a  thin  paste; 
half  a  pound  of  powdered  Spanish  whiting  and  a  pound  of  clear  glue,  dissolved 
in  warm  water;  mix  these  well  together  and  let  the  mixture  stand  for  several 
days.  Keep  the  wash  thus  prepared  in  a  kettle  or  portable  furnace;  and  wh^i 
used,  put  it  on  as  hot  as  possible,  with  painters'  or  whitewash  brushea 

The  washes  which  contain  milk,  flour,  or  glue  are  not  to  be  advised 
for  use  in  damp,  interior  places,  owing  to  danger  of  decomposition 
of  the  organic  matter.  For  such  locations  it  is  better  to  use  one  of  the 
formulae  containing  none  of  these  ingredients.  Whitewash  is  applied 
with  a  broad  whitewash  brush  and  is  spread  lightly  over  the  surface, 
no  attempt  being  made  to  brush  it  in  as  is  the  case  with  an  oil  paint. 
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CALCIMINE. 

« 

Cold  water  paints  or  calcimine  have  as  their  basis  whiting  or  car- 
bonate of  lime  instead  of  caustic  lime,  as  in  whitewash.  This  material 
itself  does  not  adhere,  and  it  is  necessary  to  use  a  binder  of  some  kind, 
generally  glue  or  casein.  Scott  also  gives  the  following  directions 
for  making  calcimine : 

Ordinary  white  stock.  (Calcimine)  :  (1)  Sixteen  pounds  dry  Paris  white 
(whiting)  mixed  until  free  of  lumps,  with  1  gaUon  boiling  water. 

(2)  One-half  pound  white  sizing  glue;  soak  4  hours  in  one-eighth  gaUon  cold 
water.    Dissolve  on  a  water-bath  (gluepot)  and  pour  into  (1). 

The  above  recipe  makes  about  2  gallons  of  stock,  weighing  12}  pounds  per 
gallon.  It  is  of  proper  brush  consist^icy  and  may  be  used  at  once,  but  is  better 
after  standing  half  an  hour.  Any  tint  may  l>e  given  the  white  stock  by  stirring 
the  desired  dry  color  in  a  little  water  and  adding  sufflcieit  liquid  color  to 
the  base. 

The  foUowing  data  in  regard  to  the  covering  capacity  and  time  of  applying 
was  obtained  as  an  average  of  several  years'  work  from  shop  records : 

One  gaUon  covers  on  plaster=270  square  feet. 

One  gallon  covers  on  brick=180  square  feet 

One  gallon  covers  on  wood=225  square  feet 

A  man  in  1  hour,  using  a  5-inch  brush,  will  coat  the  following  amount  of 
surface : 

Rough  wall8=22  square  yards  (198  sq.  ft). 

Smooth  wall8=38  square  yards  (342  sq.  ft.). 

Brick  walls=20  square  yards  (180  sq.  ft.). 

Flat  surface  (bench  or  floor)  =  40  square  yards. 

Oeiling  (with  stepladder)  =  25  square  yards. 

Damp-proof  calcimine.  (White  stock)  :  F\)r  plastered  walls.  (1)  Sixteen 
pounds  Paris  white  or  extra  gilder*s  whiting,  1  gallon  boiling  water. 

(2)  One-half  pound  white  sizing  glue,  soak  4  hours  in  one-Lalf  gallon  cold 
water,  then  dissolve  on  a  water  bath. 

(3)  One-fourth  pound  phosphate  of  soda,  dissolve  in  one-eighth  gallon  boiling 
water. 

Mix  (3)  with  (1),  then  add  (2). 

If  a  thick  white  stock  is  wanted,  use  half  a  gallon  of  water  with  the  16 
pounds  of  Paris  white  instead  of  one  gaUon.  For  tinting,  use  colors  that  are  not 
affected  by  lime,  namely,  yellow  ochers,  sienna,  umbers,  Venetian  red,  -mra-red, 
maroon    oxid,    ultramarine    blue,    ultramarine    green,    chromium    oxid,    bone 

black,  etc. 

If  lampblack  is  used  for  tinting,  it  must  l>e  stirred  up  in  hot  water  containing 
a  little  soap  or  in  cold  water  containing  a  little  borax,  the  alkali  overcoming  the 
greasy  nature  of  the  lampblack. 

PRECAUTIONS  TO  BE  OBSERVED  IN  PAINTING. 

Do  not  use  any  paints  containing  ccxnpounds  of  lead  about  stables 
or  outbuildings  where  the  fumes  from  decaying  organic  matter  occur, 
since  th^e  gases  are  likely  to  darken  the  lead  paints.  Do  not  use 
with  lead  compounds  any  pigments  which  may  liberate  compounds 
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of  sulphur.  For  example,  ultramarine  blue  which  contains  sulphur 
in  a  form  in  whi(5h  it  may  be  set  free  is  a  beautiful  and  very  perma- 
nent blue  and  may  be  used  with  zinc  white,  but  should  not  be  used 
with  white  lead  or  any  other  lead  pigments.  Prussian  blue,  on  the 
contrary,  does  not  contain  sulphur  and  may  be  used  with  lead 
pigments. 

Remember  that  turpentine  and  benzin  are  very  inflammable,  and 
especial  precautions  should  be  taken  not  to  bring  paint  containing 
these  substances  near  any  light  or  open  fire. 

Many  pigments  are  poisonous,  and  the  workman  should  be  particu- 
larly careful  to  remove  all  paint  stains  from  the  skin,  and  not  under 
any  circumstances  allow  any  of  it  to  get  into  his  mouth.  A  man 
should  not  eat  in  the  same  clothes  in  which  he  has  been  painting,  and 
before  eating  should  not  only  change  his  clothes  but  wash  all  paint 
stains  from  his  skin.  It  is  not  advisable  to  use  turpentine  or  benzin 
in  removing  paint  stains  from  the  hands,  but  by  oiling  thoroughly 
with  linseed  oil,  or,  in  fact,  with  any  fatty  oil,  and  then  thoroughly 
washing  with  soap,  the  paint  may  be  removed,  provided  it  has  not 
been  allowed  to  dry  too  thoroughly  on  the  hands. 


[A  list  giving  the  titles  of  aU  Fanners'  Bulletins  available  for  distribution 
wlU  be  sent  free  upon  appUcatlon  to  a  M^nber  of  Congress  or  the  Secretary  of 
Agriculture.] 
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LETTEE  OF  TEAJS'SMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  CHtEF, 
Washington^  D.  C,  August  18 y  1911. 

Sir  :  I  have  the  honor  to  transmit  herewith  a  paper  entitled  "  Ice 
Houses,"  prepared  by  Prof.  L.  C.  Corbett,  Horticulturist  of  this 
Bureau,  and  recommend  that  it  be  published  as  a  Farmers^  Bulletin. 
It  treats  of  the  advantages  of  a  supply  of  ice  for  farm  use  and  gives 
directions  for  harvesting  ice  and  constructing  ice  houses. 

This  paper  has  been  prepared  in  response  to  numerous  inquiries 
for  information  on  the  subject.  It  is  believed  that  its  publication 
will  encourage  producers  to  give  more  attention  to  the  marketing 
of  perishable  products,  as  well  as  to  provide  their  tables  with  home 
products  which  can  not  be  kept  without  ice. 
Very  respectfully, 

B.  T.  (xalloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture^ 
47r, 
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INTRODUCTION. 

The  great  variety  of  uses  to  which  ice  is  now  put  m  the  economies 
of  living  is  sufficient  reason  for  a  brief  discussion  of  the  principles  of 
ice  preservation  and  the  construction  of  ice  houses.  In  many  parts 
of  the  country  the  harvesting  of  ice  is  an  important  industry.  Im- 
mense houses  are  constructed  and  equipped  with  elaborate  power 
devices  for  elevating  ice.  These  houses  are  are  only  temporary 
storage  quarters,  however,  as  this  great  harvest  of  millions  of  tons 
is  made  to  meet  the  wants  of  the  sweltering  cities  during  the  heated 
months. 

As  the  demand  for  ice  in  the  cities  increases  with  the  rise  in  tem- 
perature, cars  and  ships  are  pressed  into  service  to  transport  the  con- 
tents of  these  great  storehouses.  Before  the  manufacture  of  artificial 
ice  was  a  commercial  possibility  the  storage  and  distribution  of  nat- 
ural ice  was  the  only  means  of  relief  for  the  denizens  of  the  city 
from  the  summer  heat.  Downing  in  his  essay  on  ice  houses  says  that 
millions  of  dollars  worth  of  ice  has  been  shipped  from  Boston  alone 
in  the  last  eight  years,  a  considerable  part  of  this  trade  being  with 
foreign  countries.  While  at  the  present  time  most  inland  towns  of 
the  South  rely  upon  the  home  manufacture  of  ice,  coast  cities  still  re- 
ceive a  part  of  their  annual  supply  from  the  natural  ice  fields  of  the 
North,  where  it  has  been  stored  during  the  winter  season. 

It  is  not  with  the  ice  crop  as  a  source  of  direct  revenue  that  this 
bulletin  treats,  but  with  ice  as  a  factor  in  the  economies  and  com- 
forts of  the  country  home. 

An  ample  supply  of  ice  is  of  greater  economic  importance  in  the 
country  home  than  in  the  city  residence.  City  people  can  purchase 
perishable  supplies  as  needed,  but  the  remoteness  of  country  homes 
frcMu  markets  often  renders  it  necessary  to  use  canned,  corned,  or 
smoked  meat  products  during  the  season  of  the  year  when  the  table 
should  be  supplied  with  fresh  meats.  Not  only  is  ice  appreciated  be- 
cause of  its  use  in  the  preservation  of  fresh  meats,  butter,  and  other 
table  supplies,  but  the  production  of  high-grade  domestic  dairy 
products  is  almost  impossible  without  it.    Many  markets  to  which 
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milk  is  now  shipped  demand  that  it  be  cooled  before  shipment  to  a 
degree  not  attainable  without  the  use  of  ice. 

Ice  is  one  of  those  luxuries  which  in  many  sections  of  the  country 
can  be  had  for  the  gathering.  The  cost  of  harvesting  and  storing  it 
is  not  great  as  compared  with  the  comfort  that  it  brings. 

THE  SOURCE  OF  THE  ICE  SUPPLY. 

The  source  of  the  ice  supply  will  vary  with  local  conditions.  In 
many  sections  lakes,  rivers,  or  large  streams  will  afford  a  supply  of 
suitable  ice  without  special  plan  or  preparation  on  the  part  of  man. 
In  other  instances,  where  such  natural  sources  are  not  easily  acces- 
sible, small  streams  or  even  the  water  from  a  spring  can  be  stored 
in  an  excavation  or  by  means  of  a  dam,  so  as  to  afford  sufficient  water 
surface  to  provide  the  desired  ice  supply.  The  harvest  area  or  sur- 
face will  depend  upon  the  tonnage  to  be  stored  and  the  normal 
thickness  of  the  ice  in  the  locality.  In  oentral  New  York  the  nwrnal 
ice  supply  ranges  from  8  to  12  inches  in  thickness,  while  in  eastern 
Virginia  4  to  6  inches  is  as  great  a  thickness  as  can  usually  be  counted 
upon. 

The  stream  or  pond  from  which  the  supply  of  ice  is  taken  should 
be  fed  from  a  source  free  from  contamination  or  pollution.  If  the 
stream  is  so  sluggish  that  water  weeds  thrive  in  it,  all  vegetation  must 
be  removed  to  prevent  its  freezing  in  the  ice.  Decaying  vegetable 
matter  frozen  in  ice  is  very  objectionable,  because  as  the  ice  melts 
this  matter  is  deposited  in  the  ice  box  or  refrigerate^",  rendering  it 
unnecessarily  filthy  and  dangerous  to  health. 

Ponds  in  which  green  spawn  or  algse  grow  profusely  can  be  rid 
of  these  pests  by  the  use  of  copper  sulphate.  The  crystals  can  be 
placed  in  a  cloth  sack,  which  is  hung  to  a  pole  and  trailed  through 
the  water  until  the  salts  are  dissolved.  One  or  two  treatments  of 
the  sulphate  during  the  season  at  the  rate  of  1  pound  to  100,000  gal- 
lons of  water  will  be  sufficient  to  keep  down  such  growth  and  make 
the  water  clear  and  pure.  It  is  impossible  to  have  pure  ice  unless 
the  pond  or  stream  is  clean  and  the  water  is  free  from  contamination. 

THE  PMNCIPLES  OF  ICE  STORAGE. 

In  order  to  keep  so  perishable  a  commodity  as  ice  it  is  necessary 
in  the  construction  of  a  storage  structure  to  consider  carefully  those 
physical  and  mechanical  principles  which  underlie  its  preservation. 
(1)  To  keep  well,  ice  must  have  a  minimum  of  snrfaoe  exposed  to 
the  air  or  to  the  packing  material.  This  is  most  easily  accomplished 
by  piling  the  ice  in  the  form  of  a  cube.  A  mass  of  ice  12  by  12  by 
12  feet  exposes  less  surface  than  the  same  tonnage  piled  in  any 
form  less  nearly  that  of  a  cube  or  of  a  globe.     (2)  The  keeping 
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of  good  ice  depends  upon  the  completeness  of  its  insulation,  where- 
by it  is  protected  from  external  influences,  such  as  heat  and  air. 
(3)  Drainage  is  important  because  the  lack  of  it  interferes  with  the 
insulation.  (4)  The  ice  itself  must  be  packed  so  as  to  prevent  as 
completely  as  possible  the  circulation  of  air  through  the  mass.  The 
more  nearly  the  mass  of  ice  approaches  that  of  a  solid  cube,  both  in 
shape  and  texture,  the  easier,  with  good  drainage  and  insulation,  will 
be  the  keeping  problem.  The  keeping  of  ice,  then,  depends  upon  the 
shape  of  the  mass,  its  insulation,  its  drainage,  and  its  solidity. 

THE  ICE  HARVEST. 

The  ease  and  rapidity  with  which  ice  can  be  gathered  depend  upon 
the  condition  and  location  of  the  field  and  the  character  of  the  tools 
and  conveniences  at  hand  for  doing  the  work. 


Fig.  1. — A  horse-power  scraper  for  removing  snow  from  an  ice  field. 

CLEARraG  THE  ICE  FIELD. 

If  the  ice  field  is  covered  with  snow  the  formation  of  ice  will  be 
retarded,  as  the  snow  acts  as  a  blanket  and  raises  the  temperature, 
thus  retarding  the  ice  formation.  If  the  ice  sheet  is  sufficiently  thick 
and  snow  falls  upon  it,  the  snow  must  be  removed  before  harvesting 
can  proceed ;  or  if,  on  the  other  hand,  it  is  desirable  to  increase  the 
thickness  of  the  ice  after  the  snow  falls,  the  field  mav  be  flooded  and 
the  snow  saturated  with  water,  which  is  allowed  to  freeze,  thus  add- 
ing a  layer  of  snow  ice.  Flooding  on  small  fields  may  be  accom- 
plished in  either  of  two  ways:  (1)  By  "  overflowing/'  which  consists 
merely  in  conducting  water  to  the  field,  or  by  piercing  the  ice  field 
here  and  there  with  a  bar  or  auger,  to  allow  the  water  to  force  itself 
to  the  surface  and  gradually  to  saturate  the  snow. 

Snow  mav  be  removed  from  small  fields,  when  necessarv,  bv  means 
of  shovels,  but  upon  large  fields  it  will  be  economical  to  use  horse- 
power scrapers.    A  simple  plank  scraper  is  shown  in  figure  1. 
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H&RTESTIHG  THDV  AND  THICK  ICE. 

Ice  not  over  4  inches  thick  and  ice  from  0  to  15  inches  in  thickness 
require  very  different  methods  of  procedure.  The  thin  ice  in  general 
will  be  broken  into  more  or  less  regular  cakes,  which  will  be  loaded 


Fio.  2.— Dlattram  kIiowJuk  rlie  iDHUlatltm  of  an  Ici 
or  KhaTlnpB 


as  best  they  may  into  sleds  or  wagons  and  hauled  to  the  storehouse, 
where  they  may  be  arranged  in  layers  and  adjusted  as  closely  as 
possible,  the  spaces  between  the  cakes  being  filled  with  crushed  ice 
or  snow  in  such  a  manner  as  to  cause  the  whole  mass  to  freeze  into 
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as  uearly  &  solid  block  of  ice  as  possible.  It  is  more  difficult  to  store 
and  keep  ice  of  this  character  than  that  harvested  in  regular  cakes. 
Several  factors  combine  to  make  the  construction  of  a  house  for  tlie 
pi-eservation  of  such  a  supply  more  exacting  than  if  built  for  keeping 
a  better  grade.  Thin  ice  is  characteristic  of  the  southern  limits  of  the 
storage  of  natural  ice.  The  supply  is  more  or  less  uncertain.  The 
storage  period  is  long.  The  irregular  form  of  the  cakes  makes  it 
difficult  to  pack  the  ice  so  as  to  prevent  air  spaces,  which  may  form 
air  passages  and  cause  rapid  loss.  Irregular  blocks  and  cakes  are 
less  easily  insulated  than  regular  cakes  of  uniform  size  and  thick- 
ness. If  the  mass  is  stored  in  a  building  without  packing  material 
about  it,  insulation  must  be  provided  for  in  the  construction  of  the 
house.  The  walls  must  be  thick,  well  packed  with  mill  shavings  or 
dry  sawdust,  and  tightly  boarded  on  both  sides  of  the  packing  mate- 
rial. Aspace  of  15  inches  between  the  walls,  tightlypacked  with  good 
insulating  material,  is  none  too  much.     An  added  safeguard  would 


F[a.  3, — Ad  Ice  pluw  wltb  a  guide  gauK?. 
be  to  double  both  the  outside  and  inside  walls.     The  tyjie  of  wall 
construction  suggested  in   figure  2   would  be  suitable   for  a  house 
intended  for  the  storage  of  ice  of  this  character. 

Harvesting  ice  from  C  to  15  or  more  inches  in  thickness  permits 
the  use  of  tools  and  implements  that  find  no  place  in  harvesting  thin 
ice.  The  field  may  be  laid  off  so  as  to  cut  the  cakes  to  standard 
dimensions  of  22  by  22  inches  or  22  by  32  inches.  Oblong  cakes  have 
some  advantages  over  square  ones,  as  they  can  be  lapped  so  as  to 
break  joints  as  they  are  stored,  thus  reducing  the  possibility  of  the 
formation  of  air  passages  in  the  ice  heap. 

In  order  to  obtain  cakes  square  or  rectangular  in  form  a  square 
made  from  light  strips  of  boards  with  straight  edges  may  be  used, 
A  square  with  sides  12  to  Ifi  feet  long  will  serve  the  purpose  nicely. 
Draw  a  line  acro-ss  the  ice  field  parallel  with  each  side  of  the  square 
and  with  a  hand  marker  or  with  a  saw  accurately  follow  this  line.  Ry 
the  use  of  a  plow  with  a  gauge  attached,  such  us  is  shown  in  figure  3, 
133M'— Bull.  47.'i— 11 2 
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the  field  can  be  cut  into  parallel  bands  or  ribbons.  If  the  har- 
vest is  an  extensive  one  and  the  water  is  of  considerable  depth,  after 
the  field  is  plowed  at  right  angles  to  the  first  plowing  the  ice  may 
be  barred  off  in  large  masses  or  strips  and  floated  to  the  shore  or 
loading  place,  where  it  can  easily  be  broken  by  an  ice  spud  or  bar 
into  cakes  of  the  dimensions  outlined  by  the  plow.  The  use  of  a 
plow  is  not  confined  to  large  fields  or  to  ice  that  will  bear  the  wei^t 
of  a  horse.  In  fact,  ice  fields  on  bodies  of  water  too  shallow  to  per- 
mit the  use  of  a  saw  can  be  harvested  by  means  of  the  plow  by 
attaching  to  it  a  light  wire  cable  or  rope  and  operating  it  from  the 
bank  by  horse  power. 


Frn.  4. — An  Ice  han«v  ininlpped  wllb  a  mecbiDlca]  hoist  tor  BlIlDg. 

On  fields  wliere  ice  is  stored  commercially  the  cakes  are  floated  in 
large  areas  imiil  near  the  channel,  then  barred  off  and  carried  by 
hoisting  machines  to  the  storage  house,  as  suggested  in  figure  4.  On 
small  fields,  where  the  quantity  stored  is  50  tons  or  less,  the  cakes 
are  cut  or  barred  oS.  floated  to  the  loading  platform,  and  placed 
upon  it  by  hand  or  by  horse  power.  The  extent  to  which  labor-saving 
devices  may  be  introduced  is  measured  by  the  cost  of  labor,  the 
extent  of  the  harvest,  or  the  dispatch  desired. 
FLOE  ICE. 

Under  certain  conditions  the  only  practicable  way  of  obtaining  a 
supply  of  natural  ice  is  to  catch  it  as  it  is  going  out  in  the  spring. 
When  the  snow  melts  and  the  spring  rains  come  on  the  ice  at  the 
headwaters  of  streams  breaks  up  and  is  carried  down  in  large  masses. 
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which  can  be  caught  at  considerable  distances  from  the  localities 

where  it  was  formed.     In  this  way  ice  can  be  obtained  at  small  cost. 

In  the  early  days  many  plantations  along  the  Potomac  harvested 

an  annual  supply  of  ice  of  this  character  and  stored  it  for  the  most 

part  in  pits  similar  to  that  shown  in   figure  5.     Those  fortunate 

enough  to  live  conveniently  near  large  streams  may  often  obtain  their 

ice  supply  in  this  way. 

ICE  HAnUIPACTUKED  UK  HETAL  CANS. 

In   some  localities   none  of  the  sources   of   natural   ice   will   be 

available.     Under  such  conditions  ice  may  be  manufactured  by  using 

cans  made  of  heavy  galvanized  iron  and  provided  with  a  heavy 

band-iron  or  wire  reenforcement  around  the  top.     Any  tinsmith  can 

make  such  cans.    The  cans  should  be  of  the  dimensions  of  a  standard 

cake  of  ice;  that  is, 

22  inches  square  at 

the  top,  the  bottom 

being   somewhat 

smaller,    so    as    to 

make   the   sides   of 

the  can  slightly 

flaring.    As  soon  as 

settled  cold  weather 

comes    arrange    the 

cans  on  a  level  plat 

of  ground  or  on  a 

level  platform  near 

the    well    or    other 

water  supply.    Fill 

the  cans  with  clear, 

,       ,  '  Fic.  B.— Superatructure  of  ■  pit  tor  atoiiag  Ice. 

fresh     water,     and 

when  a  suiBcient  thickness  of  ice  has  formed  to  permit  them  to  be 
turned  over,  even  if  the  shell  of  ice  is  not  more  than  1^  or  2  inches 
thick,  pour  a  quart  or  two  of  boiling  water  over  each  upturned  can  to 
loosen  it  from  the  shell  of  ice.  This  will  give  a  hollow  shell  of  ice 
about  2  inches  thick  on  the  bottom,  which  was  formerly  the  sur- 
face of  the  water  in  the  can,  1^  inches  thick  on  the  sides,  and 
with  only  a  thin  shell  on  the  lop,  which  was  at  the  bottom  of 
llie  can.  Break  the  thin  shell  of  ice  over  the  top  and  remove  all 
but  about  2  inches  of  the  water  in  the  cavity.  Place  the  shell 
of  ice  in  an  exposed  but  well-shaded  situation,  and  as  rapidly  as 
the  water  in  the  shell  freezes  add  a  few  quarts  at  a  time 
until  the  entire  cavity  is  filled  and  a  solid  block  of  ice  is  pro- 
duced. In  this  way,  with  15  to  2.5  cans  the  necessary  supply 
for  a  farm  can  be  secured  at  small  cost  in  a  few  days,  the  time 
depending,  of  course,  upon  the  weather  conditions  and  the  number 
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of  cans  in  operation.  If  the  cans  are  carefully  handled  they  should 
last  several  years.  The  ice  obtained  in  this  way  will  be  pure — free 
from  vegetable  growth,  which  sometimes  damages  pond  and  river 
ice.  Because  of  its  superior  quality  such  ice  will  justify  the  con- 
struction of  a  building  which  will  permit  its  being  stored  without 
the  use  of  sawdust  or  shavings.  A  building  constructed  after  the 
plan  suggested  in  figure  2  will  meet  the  requirements. 

COMBINATION  OF  NATURAL  AND  ARTIFICIAL  IfEANS  OF  OBTAINING  ICE. 

The  home  ice  supply  is  sometimes  obtained  by  using  a  com- 
bination of  natural  and  artificial  means.  Where  an  elevated  water 
tank  is  at  one's  command,  a  line  of  pipe  can  be  carried  to  perforated 
pipes  placed  on  the  ceiling  of  the  ice  house  and  during  freezing 
weather  the  pressure  from  the  tank  can  be  used  to  carry  water 
through  the  perforated  pipes  to  be  sprayed  into  the  storage  chamber 
as  long  as  freezing  continues.  By  careful  use  of  this  plan  on  cold 
nights  and  during  freezing  days  a  supply  of  ice  can  be  built  up  in 
place.  The  protection  of  such  a  supply  is  the  same  as  that  of  ice 
cut  and  stored  in  the  usual  manner. 

TYPES  OF  ICE  HOUSES  AND  THEIR  ADVANTAGES. 

Since  ice  at  best  is  a  highly  perishable  product,  requiring  special 
equipment  for  its  preservation,  such  natural  advantages  as  are  offered 
by  shade  and  exposure  should  be  taken  advantage  of  in  locating  an 
ice  house.  A  shady  situation  with  a  northern  exfK)sure  has  a  decided 
advantage  as  a  location  for  such  a  building. 

In  general  design  ice  houses  are  of  three  types:  (1)  Those  built 
entirely  above  ground;  (2)  those  built  partly  above  and  partly  under 
ground;  and  (3)  those  of  the  cellar  type,  built  entirely  below  ground. 
The  aboveground  structure  is  by  far  the  most  common  of  these  types. 

The  advantages  and  disadvantages  of  these  three  types  may  be 
briefly  stated  as  follows.  Aboveground  houses  can,  as  a  rule,  be  more 
economically  constructed  than  either  of  the  other  designs.  Excava- 
tions are  expensive  to  make  and  difficult  to  insulate  and  drain  prop- 
erly. Insulation  and  drainage  are  two  of  the  most  important  factors 
in  the  preservation  of  ice.  It  is  true  that  the  temperature  of  the  earth 
varies  less  than  that  of  the  air,  but  the  fact  that  the  temperature  of 
the  earth  at  6  or  8  feet  below  the  surface  remains  at  or  about  55°  F. 
the  year  around  makes  it  quite  as  important  to  protect  the  stored  ice 
against  the  earth  heat  as  against  the  heated  air.  It  is  more  difficult 
to  remove  ice  as  needed  during  the  season  from  pits  than  from  struc- 
tures above  ground.  Slight  advantages  are  apparent  at  harvest  time 
in  favor  of  the  cellar  or  the  half -sunken  types  of  house,  and  under 
some  circumstances  they  will  be  preferred  to  the  other  type. 
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CONSTRUCTION  OF  ICE  HOUSES. 

As  has  been  explained,  the  length  of  time  ice  may  be  kept  depends 
upon  the  character  of  insulation  provided.  This  will  naturally  vary 
with  the  location  of  the  ice  house  and  the  method  of  construction. 
Another  important  factor  will  be  the  cost  of  construction. 

The  simplest  type  of  ice  preservation  consists  in  stacking  the  cakes 
in  a  compact  mass  on  a  well-drained  site,  as  well  protected  as  possible 
by  natural  or  artificial  barriers  f i:om  sun  and  wind,  and  covering  the 
mass  with  sawdust,  shavings,  fodder,  marsh  hay,  or  any  other  good 
insulating  material.  Such  a  crude  method  is  not  to  be  recommended 
except  as  a  temporary  makeshift  for  ice  which  is  to  be  used  early  in 
the  season. 

INEXPENSIVE  ICE  HOUSES. 

An  inexpensive  ice  house  which  will  give  good  satisfaction  in  lo- 
calities on  or  north  of  the  isotherm  of  New  York  City  can  be  con- 
structed as  follows :  As  a  site  for  the  structure  choose  a  well-sheltered 
location  convenient  to  the  place  where  the  bulk  of  the  ice  will  be  used 
during  the  season.  If  the  area  is  not  well  drained  naturally,  grade 
the  surface  so  that  no  surface  water  can  ever  flow  into  or  through 
the  building  and  so  that  the  water  from  the  melting  of  the  ice  will  be 
quickly  disposed  of.  In  some  instances  it  may  be  necessary  to  provide 
tile  drains  laid  15  or  18  inches  below  the  surface  to  care  for  this  water. 

Having  properly  provided  against  water,  both  from  without  and 
from  within  the  ice  house,  set  a  line  of  squared  or  flattened  poles  4 
feet  apart,  so  as  to  form  a  square  of  the  dimensions  desired.  The 
height  of  the  poles  should  be  the  same  as  the  length  of  the  side  of  the 
square,  if  the  greatest  economy  of  space  and  the  best  keeping  condi- 
tions for  the  ice  are  desired,  i.  e.,  a  building  14  feet  square  should 
be  14  feet  high.  A  house  of  this  size  will  provide  storage  for  a  cube 
of  ice  11  by  11  by  11  feet,  which,  without  allowance  for  voids,  is 
equivalent  to  about  38  tons.  (A  cubic  foot  of  ice  weighs  approx- 
imately 58  pounds,  and  1  ton  of  ice  occupies  nearly  35  cubic  feet.) 
To  complete  the  ice  house,  cut  the  posts  to  a  uniform  height  and  nail 
a  double  2  by  4  inch  or  2  by  6  inch  plate  on  top  of  them.  The  sides 
may  be  inclosed  by  boarding  both  inside  and  outside  with  rough  lum- 
ber. To  give  a  neat  outside  appearance  the  outside  boards  may  be 
planed  and  ship-lapped,  or  ship-lap  siding  may  be  placed  over  the 
rough  sheathing.  The  space  between  the  two  board  walls  may  or  may 
not  be  packed  with  shavings  or  sawdust.  If  packed,  the  packing 
material  should  be  perfectly  dry.  The  roof  may  be  either  a  simple 
even-span  one-third  pitch  roof,  with  the  gables  boarded  up,  or  a  hip 
roof. 
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In  order  that  the  house  may  be  filled  without  unnecessary  labor  a 
continuous  door  should  be  provided  in  the  middle  of  one  end.  The 
door  should  be  made  in  two  or  three  secti(Mis,  and  as  the  house  is 
filled  loose  planks  of  proper  length  should  be  at  hand  to  place  across 
the  opening  of  the  door  to  hold  the  packing  material  in  place  as  the 
heap  of  ice  grows  in  height 

The  ice  must  be  placed  on  a  bed  of  sawdust,  shavings,  or  other 
packing  material  at  least  15  inches  deep,  and  the  riek  of  ice  should 
not  approach  the  side  walls  closer  than  15  or  18  inches,  the  interven- 
ing space  being  filled  with  packing  material  and  thoroughly  rammed. 

MASONRY  ICE  HOUSES. 

Instead  of  the  cheap,  temporary  construction  just  described,  ice 
houses  of  a  permanent  nature  can  be  built  from  brick,  stone,  or  con- 
crete. In  these,  as  in  frame-constructed  houses,  the  mass  of  ice  should 
approach  as  closely  as  possible  a  cube  in  form.  If  the  masonry  house 
is  to  be  used  in  the  same  manner  as  the  temporary  house  no  inside 
lining  will  be  necessary.  The  packing  used  about  the  mass  of  ice 
may  be  allowed  to  come  in  direct  contact  with  the  wall.  A  13-inch 
brick  wall  or  a  12-inch  concrete  wall  will  provide  the  necessary 
strength.  The  masonry  walls  are  not  as  good  nonconductors  as 
timber  walls.  It  will  therefore  be  necessary  for  the  protection  of  the 
ice  to  rely  on  the  packing  material  rather  than  on  the  wall  itself.  If 
the  house  is  to  be  used  for  storing  ice  without  the  use  of  sawdust  or 
shavings  the  construction  indicated  in  figure  2  must  be  followed. 
The  lining  must  be  as  complete  on  the  floor  and  ceiling  as  on  the  side 
walls  in  order  to  provide  safe  insulation. 

Masonry  houses  may  be  constructed  entirely  above  ground  or  partly 
below  the  surface,  as  convenience  or  necessity  may  dictate. 

RELATION  OF  THE  ICE  SUPPLY  TO  FRmT  STORAGE. 

In  order  that  fruits  may  be  held  for  long  periods  in  storage  it  is 
necessary  that  a  uniform  low  temperature  be  maintained  in  the  store- 
room. With  many  products  a  uniform  temperature  is  of  more  im- 
portance than  a  low  temperature.  With  apples,  which  is  the  crop 
usually  held  in  storage,  it  is  desirable  that  the  fruit  reach  an  advanced 
state  of  maturity  upon  the  tree,  but  that  the  ripening  process  be 
checked  immediately  when  the  fruit  is  placed  in  storage.  This  sud- 
den check  can  not  be  effected  in  ordinary  storage  at  picking  time.  It 
is  therefore  necessary  that  the  storage  house  be  provided  with  means 
for  reducing  the  temperature  to  the  required  point  and  holding  it 
there  until  natural  conditions  permit  the  introduction  of  cold  air  from 
the  outside. 

Several  systems  have  been  used  for  accomplishing  this  result.  The 
simplest  is  to  build  the  ice  house  as  a  two-story  structure  and  to  store 
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the  ice  above  and  the  fruit  below.     The  ice  may  be  stored  at  harvest 
time  in  an  ice  house  or  in  an  ice  chamber  arranged  over  the  room  in 


Fig.  S. — Diagram  1 

which  the  fruit  is  to 
be  held,  or  the  place 
may  be  simpdy  a 
temporary  store- 
room to  which  the 
ice  is  transferred  at 
the  time  the  fruit  is 
stored.  Both  these 
plans  have  been  fol- 
lowed, but  the  one 
to  be  used  in  any 
particular  instance 
will  depend  upon 
the  cost  of  handling 
the  ice  and  the  cer- 
tainty of  the  fruit 
harvest. 

The  gwteral  prin- 
ciples involved  in 
the  construction  of 
such  a  house  hold 
for  both  plans. 
Where  the  structure 
is  for  combined  ice 
and  fruit  storage 
the  ice  chamber  will 
of  necessity  be  much 
larger  than  when  ii 


i  used  merely  to  lower  the  temperature  of  the 


house  at  harvest  time.    Tlie  details  of  construction  shown  in  figure  G 
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may  be  so  modified  as  to  adapt  the  building  for  either  use.  If  the 
object  is  especially  that  of  fruit  storage,  the  ice  chamber  maj  be  so  re- 
duced as  to  serve  merely  as  a  bunker  in  which  to  place  several  tons  of 
ice  at  a  time,  to  be  replaced  as  needed.  The  detail  of  fipire  7  ^ows  a 
slat  fioor  built  of  2  by  4  inch  Georgia  pine  supported  on  2  by  12  inch 
or  3  by  12  inch  joists,  as  needs  may  require.  The  joists  are  protected 
by  a  cap  of  galvanized  metal  15  inches  wide  tacked  to  and  formed 
over  the  top  of  the  joists  prior  to  laying  the  slat  floor,  so  that  the 
drip  from  each  metal  cap  may  be  caught  by  the  line  of  gutter  (fig.  7, 
A)  which  is  suspended  between  the  joists.  This  is  one  of  the  simplest 
types  of  floor  construction  possible  for  this  style  of  structure. 

COMBINED  ICE  HOUSE  AND  DAIRY. 

Even  where  for  convenience  and  economy  it  is  desirable  to  have 
the  dairy  under  the  same  roof  as  the  ice  house,  it  is  not  satisfactory 
to  attempt  to  combine  the  ice  storage  with  a  cold  store.  When  it  is 
necessary  to  use  ice  for  chilling  milk  or  other  dairy  products  it  is 
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better  to  remove  the  ice  from  the  ice  house  or  compartment  and  place 
it  in  a  specially  constructed  ice  box  or  refrigerator  rather  than  to 
attempt  to  maintain  a  cold  room  by  storing  the  ice  about  and  in 
contact  with  it.  The  chief  argument  against  the  combined  arrange- 
ment is  that  it  prevents  the  storage  of  ice  in  a  solid  mass.  As  a 
result  the  waste  is  much  greater.  Again,  the  requirem^its  of  the 
storage  room  and  the  refrigerator  vary  from  time  to  time.  Advan- 
tage can  be  taken  of  these  fluctuation  to  husband  the  ice  supply  when 
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the  two  are  separate.  There  are  decided  advantageB  in  having  the 
ice  supply  ctmvenient  to  the  dairy  house  or  refrigerator,  but  it  is  poor 
t«:onomy  to  build  the  refrigerator  or  cold  store  inside  the  ice  storage. 
The  arrangement  suggested  in  figures  8  and  9  is  to  be  preferred.* 

COMBINED  ICE  HOUSE  AND  REFRIGERATION  PLANT  FOR 
THE  STORAGE  OF  FARM  PRODUCTS. 

Where  an  abundant  supply  of  natural  ice  can  be  harvested  m- 
nually  it  will  be  a  simple  matter  to  maintain  high-class  refrigeratitm 
by  installing  a  brine  circulating  system.     The  principle  on  which 
this  patented  system  works  is  the  same  as  mechanical  refrigeration, 
except  that  the  cold  is  secured  through  a  freezing  mixture  of  ice  and 
salt  in  a  tank  in  which  the  primary  coils  are  located,  as  shown  at 
B  in  figure  10.     As  the  brine 
in  these  coils  becomes  chilly  it 
passes  out  through  the  bottom 
of  the  coils  and  slowly  flows 
through   the  coils   marked   C, 
which  are  located  in  the  cool- 
ing room.    The  heat  of  this 
room     is    absorbed    by    these 
chilled  pipes  and  as  the  brine 
warms  up  it  passes  out  and  up 
into  the  primary  coils,  and  in 
this  way  a  continuous  circula- 
tion is  maintained  between  the 
two  pipe  systems. 

For  convenience  tlie  ice  house 
can  be  made  a  part  of  the 
structure,  so  that  the  ice  can  be 
elevated  above  the  storage 
chamber  and  directly  into  the 
crusher,  which  can  be  located  in  the  attic  above  the  primary  coils 
indicated  at  B.  As  the  drawing  shows,  the  space  above  the  cool- 
ing room  might  be  utilized  as  a  fann  shop  or  for  a  cooperage  if  one 
were  to  be  installed  in  connection  with  an  apple  orchard.  It  would 
not  be  advisable  to  attempt  to  install  this  system  without  having  an 
experienced  engineer  calculate  the  piping  necessary  for  any  given 
storage  room  as  well  as  the  cooling  tank.  The  question  of  insulation 
is  also  a  very  important  one  and  should  be  carefully  s[)ecified. 

<  For  more  detailed  Informalton  eoDcerDlng  (be  Btonge  at  butler,  nee  BuUelln  84.  and 
for  the  storage  o(  cbeese.  see  BulleUn  83,  botb  at  the  Buicbd  oI  Alilm«l  InduBtry,  United 
StatM  Department  ot  Agriculture. 
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This  construction  is  adapted  to  small  or  to  very  extensive  plants. 
The  Department  of  Agriculture  uses  this  system  in  a  plant  which  has 
been  installed  at  the  Arlington  Experimental  Farm.  The  cooling 
room  in  this  case  is  28  by  30  feet  with  8-foot  ceilings.  Sufficient  space 
is  thereby  provided  to  store  800  barrels  of  apples.* 

THE  CONSTRUCTION  OF  A  REFRIGERATOR. 

The  construction  of  a  farm  refrigerator  large  enough  to  meet  the 
requirements  of  a  well-equipped  farm  for  the  storage  of  eggs,  butter, 
and  fresh  meat  and  for  chilling  or  precooling  fruits  in  small  quan- 
tities is  shown  in  figure  11.  This  refrigerator  can  be  constructed  in 
a  cellar,  in  the  lean-to  of  an  ice  house,  or  in  any  other  farm  building 
where  convenient  and  suitable  protection  can  be  provided.     If  none 


Fio.  10. — Diagram  showing  a  combined  ice  liouse  and  cold-storage  plant. 

of  these  alternatives  is  possible,  the  refrigerator  may  be  constructed 
as  an  independent  building.  If  built  as  a  separate  structure,  the 
same  care  in  the  choice  of  a  site  should  be  exercised  as  in  choosing 
the  location  of  an  ice  house.  The  construction  is  shown  in  detail  in 
figure  11.  The  essential  feature  is  a  well-insulated  room  containing 
an  ice  rack,  drip  pan,  and  drain.  This  refrigerator  is  8  by  10  feet 
and  has  a  floor  space  6  by  8  feet  available  for  the  storage  of  produce. 
Such  an  arrangement  will  require  about  100  tons  of  ice  during  the 
year,  but  it  can  be  used  to  hold  eggs  and  butter  over  the  season  of 
abundant  production.  A  supply  of  fresh  meat  can  be  kept  by  such 
means  in  localities  where  distributing  wagons  are  not  run,  and  even 
where  a  local  supply  is  available  the  producer  can  arrange  to  supply 
his  table  at  wholesale  rather  than  retail  prices  by  killing  his  own 

^  For  further  Information  on  tho  storlnp  of  applos,  see  Bulletin  48,  Bureau  of  Plant 
Industry,  United  States  Department  of  Agriculture. 
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sheep,  pigs,  or  veal.  Instances  are  known  where  an  equipment  of 
this  sort  has  paid  for  itself  in  a  single  season  through  the  advance 
secured  by  holding  the  egg  output  for  only  60  days.  Dealers  pur- 
chase and  store  eggs  while  they  are  most  abundant  and  cheapest  and 
dispose  of  them  during  the  season  of  less  abundant  production  at  an 


Kia.  II. — DlagTHms  flbowloi 
■tor :  J,  I>«(ail  oC  oaEt  c< 
D,  secllanal  Tiew. 


net  Ion  and  ice  tunker ; 


advanced  price.  A  well-constnicted  and  well-handled  refrigerator 
of  this  kind  on  the  farm  will  enable  the  producer  to  keep  this  profit 
at  home. 

THE  CONSTRUCTION  OF  AN  ICE  CHEST. 

Where  a  less  expensive  cooler  is  desired  an  ice  chest  will  be  found 

to  ser\-e  a  useful  purpose.     Such  a  chest  can  be  made  from  two  boxes, 


20  ICE   HOUSES. 

one  12  inches  longer  and  wider  than  the  other  and  6  inches  deeper. 
If  the  inner  box  is  2  feet  wide,  2  feet  deep,  and  3  feet  long,  the  outer 
box  should  be  3  feet  wide,  4  feet  long,  and  30  inches  deep.  The  in- 
ner box,  which  should  be  made  of  matched  white  pine  or  cypres 
should  be  lined  with  zinc  and  provided  with  a  drip  pipe  in  the  bottom 
near  one  end  and  a  metal  grating  12  inches  from  that  end,  so  as  to 
make  a  cage  in  which  to  store  a  block  of  ice.  A  layer  of  6  inches  of 
cork  dust  or  dry  white-pine  shavings  should  be  placed  in  the  bottom 
of  the  larger  box  after  it  has  been  lined  with  waterproof  building 
paper.  Place  the  smaller  box  on  the  layer  of  insulation,  making  pro- 
vision for  the  drain,  and  then  pack  the  same  insulating  material 
tightly  in  the  space  between  the  outer  and  the  inner  box.  Fit  a  board 
over  the  packing  between  the  boxes  so  as  to  cover  the  edges  of  both. 
Then  hinge  a  thick  well-insulated  cover  to  the  outer  box,  which 
should  fit  tightly  and  be  large  enough  to  cover  the  entire  top  of  the 
chest  The  joints  can  be  made  tight  by  weather  strips  and  felt.  The 
cover  should  be  provided  with  a  counter  weight  and  a  good  ice-chest 
hasp  to  hold  it  in  place. 

CONCLUSION. 

An  ample  supply  of  ice  on  the  farm  is  of  great  economic  im- 
portance. The  work  of  harvesting  and  storing  is  done  at  a  season 
when  it  will  cost  very  little,  as  help  and  teams  are  usually  less  re- 
muneratively employed  during  the  winter  than  during  the  summer 
months.  The  cost  of  constructing  ice  houses  and  refrigerators  is 
small  in  comparison  with  the  economic  returns  and  the  comfort  which 
they  afford.  Ice  is  of  greater  economic  importance  in  the  country 
than  in  the  city,  yet  few  who  have  the  opportunity  avail  themselves  of 
this  luxury. 


[A  list  giving?  the  titles  of  all  Farmers*  Bulletins  available  for  distribution  will 
be  sent  free  uiK)n  application  to  a  Member  of  Congress  or  tUe  Secretary  of 
Agriculture.] 
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Cotton-stalk  cutter,  Y-ehaped,  construction  and  cost 465  11-15 

Cover  crop,  value  of  velvet  bean,  note 451  10 

crops,  potato  growing 472  9-11, 

15-16, 17 

Cow,  dairy,  cost  of  care,  etc 469  12-14 

individuality,  factor  in  economic  milk  production 465  20-22 

Cowpeas,  rotation  with  red  clover,  management 455  29 

value,  comparison  with  velvet  beans 451  12 

in  truck  jB^rowing 460  14 

Cows,  dairy,  testing,  officially,  importance 465  21-23 

value,  estimates  by  milk  production 469  11 

good  V.  poor,  as  investment,  estimate 469  11-16 

m  milk,  increase  of  feed,  note 457  18-19 

lumps  in  udder,  symptom  of  tuberculosis 473  11 

milcn,  bedding 457  21 

relation  of  food  consumption  to  milk  production 465  20-22 

Crab-grass,  occurrence  in  red  clover 455  41 

Crimson  clover,  use  as  winter  cover  crop  in  potato  growing 472  10 

vjJue,  caution,  etc 455  36 

See  also  Clover. 

Crop  Pest  Commission,  Louisiana  State,  control  of  boll  weevil 457  12 

rotation,  four-crop  system,  managementof  potato  farm 472  30-38 

New  Jersey,  different  systems 472  8-30 

York  farm 454  7-8,12 

[  454  7-8,12 

rotations,  potato  fanns,  suggestions <  8-30, 

[  472  37-38 

with  red  clover 455  27-30, 

44-46 

wheat  and  potatoe.^ 472  24-25 

flopping  systems,  central  New  Jersey 472  7-^ 
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Fanners' 
Bulletin  No.     Page, 

Ciope,  damage  by  grosbeaks,  preventive  measures 456  12-13 

drougnt-resistant,  value  of  emmer 466  9 

field,  value  of  winter  emmer 466  16 

management  in  frames 460  19-25 

Cross-wire  overhead  system,  training  grapevines 471  24-25 

Cucumber  beetles,  food  of  grosbeaks^  note 456  8, 9 

Cucumbers  in  frames,  diseases  affecting,  preventive  measures 460  26-27 

management,  etc 460  21-23 

packing  for  market 460  28-29 

Cultivator,  potato,  description 454  17 

Curing  clover  hay 451  9-10 

sorghum  hay 458  19-20 

Cuttings,  grape,  heeling  in 471  6 

planting 471  12 

selection,  and  management 471  6 

Cutworm,  cotton,  food  of  grosbeaks,  note 456  9, 12 

Cutworms,  control  in  frame  crops,  methods 460  27 

Dairy  accounts,  improvement  of  system,  importance 469  11, 14 

cattle,  Denmark,  improvement  method 469  12 

combined  with  ice  house,  plans 475  11-17 

cows.    See  Cows. 

herd,  financial  returns  of  good  and  poor,  estimates 469  10-16 

industry,  New  Jersey,  remarks 472  26-27 

Dairyman,  system  of  keepmg  accounts,  importance 469  11, 14 

Davis,  A.  L.,  experiment  in  growing  emmer  in  California 466  13 

Delaware,  game  laws,  1911 ^W^37  Vi^46 

Delwiche,  E.  J.,  statement  on  storage  of  root  crops 465  15-16 

Dasyneura  leguminicolay  description,  damage,  etc 455  38-39 

Dew  itch,  cause 463  11 

sores,  cause 463  11 

Diaporthe  parasitica^  cause  of  chestnut-bark  disease 467  6-10 

Diarrhea,  Cochin-China,  spread  from  excreta 463  10, 11 

infantile,  transmission  by  house  flies,  note 459  9 

spread  by  soil  pollution 463  10 

Diplosis  sorghicoUit  description,  damage  to  sorghum  seed  crop,  etc. . .  458  11 

Dipping  vats  for  hogs,  construction 465  19 

Dips,  destruction  of  hog  parasites,  preparation,  use,  etc 465  19-20 

Diseases,  bacterial,  spread  from  excreta 463  8-10 

human,  spread  from  soil  pollution 463  8-12 

intestinal,  infection  from  house  fly 459  8,9,10 

parasitic,  spread  from  excreta *. .  463  10-12 

transmission  by  house  flies 459  8, 9, 10 

District  of  Columbia,  ^me  laws,  1911 470  17, 41 

infested  nursery  stock,  danger,  control,  etc. . .  453  8-9 

Dodder,  occurrence  in  red  clover,  damage,  eradication,  etc 455  41 

Doe  laws,  Vermont  and  Washington,  note 470  4 

Dougherty,  M.S.,  and  W.  Newell,  description  of  cotton-6talk  cutter . .  465  11-15 

Drainage,  marsh  soils,  management 465  7 

New  York  potato  fafm 454  9-12 

**Drop,"  disease  of  lettuce  under  frames,  cause,  preventive  meas- 
ures, etc 460  25-26 

Drosophila  ampelophilay  note 459  7, 10 

Dry  farming,  value  of  emmer 466  8-9, 16 

Dunlap,  A.  L.,  experiment  ingrowing  emmer  in  Michigan 466  13 

Dysentery,  amoebic,  spread  from  excreta 463  11 

spread  bjr  soil  pollution 463  10 

transmission  by  house  flies,  note 459  9 

Earnshaw,  Frank  L.,  Henry  Oldys,  and  C.  E.  Brewster,  bulle- 
tin, on  "Game  laws  for  1911" 470  1-52 

Education,  forestry  in  nature  study 468  5-43 

Eelworm  infection,  cause 463  11 

Eggplant,  growing  in  frames,  management 460  23-24 

Eggplants,  packing  for  market 460  29 


IHDEl.  7 

Fannere' 
Bulletin  No.     Page. 

Einkom,  digeetible  nutrients 466  21 

Elder,  use  as  protection  of  fruit  from  birds. 456  13 

Elk,  preservation  in  Wyoming,  State  legislation 470  9 

Enuner,  analyses 466  19-20 

black  winter,  introduction  into  United  States 466  9 

characteristics 466  5-6 

c<»nparison  with  other  grain  feed  crops 466    17-18, 21 

digestible  nutrients 466  21 

feeding  value  compared  with  other  grains 466    17-18,21 

growing  experiments,  etc 466  8-16 

in  high  altitudes,  note 466  8 

North  Dakota,  yields  for  eight  years  compared 

with  other  grains 466  19 

origin,  distribution^  etc 466  7-8 

proauction  in  Russia 466  7 

resistance  to  smuts  and  rusts 466  11,22 

yalue  as  feed  compared  with  other  grain  feeds 466  13, 

17-18, 21 

varieties,  description,  characteristics,  etc 466  23 

winter,  characteristics,  value,  etc 466  1-24 

cultivation 466  21-22 

introduction  into  United  States 466  9 

uses 466    17-18,22 

value  as  field  crop 466  16 

yield  compared  with  other  small  grains 466  11, 19 

Emmers,  production  of  compound  heads 466  23 

£^pu«a'mu«ca?,  fungous  disease  of  house  fly 459  15 

England,  nursery  conditions 453  14 

Ensilage,  red  clover,  management 455  24 

Erynpne  polugoni,  deacnption 455  40 

Etherid^,  "W.  €.,  report  on  scuppemong  growing  in  North  Carolina.  457  15-16 

EuprocHs  chrywrormoea.    See  Moth,  brown-tail. 

Europe,  nursery  conditicms 453  12-14 

Evergreens,  study  in  schools,  outline  of  work,  and  key 468  18-19, 

39-40 

Ewe,  mountain,  value  in  spring  lamb  production 457  17 

Ewes  in  milk,  increase  of  feed,  note 457  19 

scrub,  value  basis  of  flock,  experiments  in  Alabama 457    17-18, 20 

southern,  value  in  rearing  spnng  lambs,  cost,  etc 457  17 

Excrement,  human,  breeding  place  for  flies,  danger,  etc 463  12 

r  459  9  12 

Excreta,  danger  as  breeding  place  for  typhoid  fly <  ^^  g^,Q 

human,  carriers  of  diseases 463  8-12 

proper  disposal,  importance,  methods,  etc 463  7-32 

Experiment  Station  work,  LXII 1 451  1-24 

LXIV 456  1-24 

LXV 465  1-24 

LXVI 469  1-24 

Factory  whitewash,  recipe 474  20 

Fan  system,  training  for  grapevines 471  20 

Farm  land,  Oreeon,  demand,  etc 462  6-8 

Wa^iington,  demand,  etc 462  6-8 

management,  New  Jersey 472  30-39 

York 454  1-32 

tenant,  management  in  New  Jersey 472  30-38 

use  of  concrete 461  1-23 

paint 474  1-22 

Farming,  New  Jersey,  influence  of  experiment  station 472  8 

successful,  measure 454  22-24 

systems  in  Central  New  Jersey 472  1-40 

Farms,  American,  privy  conditions 463  13 

dry,  use  of  weeder  harrow 465  9-11 

**•*•*!*                                                     /  454  28-31 

potato,  equipment  m  tools,  etc <  ^^2  34-35 

management |  ^^g  30- 
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Fannere* 
Bulletin  No.     Page. 

Farrell,  F.  D.,  statement  on  growing  emmer  at  Nephi,  Utah 466  12 

f  457  19 

Fattening  lambs 466  17 

[  469  9 

Federal  game  l^:iBlation  1911 470  9 

Feed,  diy  r^ons,  value  of  emmer 466  16 

emmer,  preference  by  Btock,  note 466  13 

root  crops  for  breeding  animals,  danger 465  16 

sweet  sorghum,  value,  etc 458  20 

value  of  emmer 466  11, 16 

red  clover 455  25-26 

winter,  production  on  logged-off  land 462  17 

Feeding  dairy  cows,  cost 469  13-14 

lambs  for  market,  danger,  management,  etc 469  9-10 

[  457  18-20 

sheep,  experiments 466  17-18 

I  469  8-10 

sorghum  hay 458  20 

turkeys 465  23-24 

Fertilizer,  home-mixed,  for  potatoes 454  17 

mixtures.    See  Fertilizers. 

use  in  cucumber  growing,  composition,  etc 460  22 

value  of  velvet  beem  compared  with  other  fertilizers 451  11-12 

See  also  Manure. 

Fertilizers,  commercial,  cost  of  nitrogen  contejDt  to  farmer,  remarks.  465  6 

different  grades,  relative  composition 457  5-7 

for  alfalfa 472  29-^ 

asparagus 469  7-8 

com 472  14-16 

cotton,  to  hasten  maturity 457  14-15 

lawns  m  South 469  5, 6 

(454  17 

472  18-19 

red  clover 455  12 

timothy  and  clover  mixture 472  23-24 

truck  crops  grown  under  frames,  management 460  14-15 

low-^de,  expensiveness 457  5-7 

use  m  potato  growing 472  14 

on  marsh  Lands 465  8-9 

Field  trips,  forestry  study  in  schools,  suggestions 468  29-31 

Figart,  S.  A.,  experiment  in  growing  emmer  in  Kansas 466  13 

Figeater,  southern,  food  of  grosbeaks,  note 456  9 

Flea  beetles^  locust,  food  of  grosbeaks,  note 456  9 

Flies,  breedmg  in  human  excrement,  danger,  etc 463  12 

4  A'                                                                              /  459  9 

earners  of  diseases <  ^g^  g  20 

house.    See  House  flies. 

See  also  varietal  names. 

Flooding  ice  fieldsj  management 475 

Florida,  forage  conditions,  value  of  Japanese  cane,  etc 457 

game  laws,  1911 470 


velvet  bean  as  crop,  value,  etc 451 

Flower  beetles,  destruction  by  grosbeaks,  note 456 

Flowers,  growing  on  New  York  potato  farm 454 

Flytraps,  use  in  destruction  of  house  flies,  suggestions 459 

Foal,  joint  disease,  etc 451 

navel  disease,  etc 451 

rearing  by  hand,  management 451 

Foals,  newborn,  care,  etc 451 

Food,  breakfast,  value  of  emmer 466 

Forage,  Japanese  cane,  storage ; 457 

plants,  composition  and  digestibility  of  different  kinds 455 

sorghum,  management  for  heavy  yields 458 

sweet  sorghums,  best  two 458 


7 

8 

10, 18, 31, 

37,41,46 

12 

9,10 

28 

14 

23-24 

23 

22-23 

21-24 

17 

9 

25-26 

14-17 

1-23 


INDBX. 


9 


Forage,  value  of  Japan  clover  or  lespedeza 

Japanese  cane 

Forest  calendar,  su^estions  for  making 

enemies,  study  in  schools,  outline  of  work 

industries,  study  in  schools,  outline  of  work 

influences,  studjr  in  schools,  outline  of  work 

museum,  collection  and  use,  su^estions 

products,   commercial,    collection   of  specimens  for   forest 

museum 

trees,  fruits,  and  nuts,  study  in  primary  nades 

reproduction,  study  in  schools,  outline  of  work 

Forestpy  books,  supi>lementary  list  for  schools 

differentiation  from  **Tree  study  " 

experiments  for  school  work 

in  common  schools,  methods  of  teaching 

nature  study 

schools,  outlines  for  a  course  of  study 

Forests,  care  and  management,  study  in  schools,  outline  of  work 

United  States,  study  in  schools,  outline  of  work 

Formaldehyde,  use  in  sterilizing  tobacco  beds 

Formalin,  use  in  sterilizing  tobacco  beds 

Four-cane  Kniffin-system  training  for  grapevines 

Foxtail,  occurrence  in  red  clover,  note 

seed,  destruction  by  grosbeaks,  note 

Frames  as  a  factor  in  truck  growing 

cloth-covered,  for  truck  growing,  description,  construction, 

cost,  etc 

for  truck  growing,  types,  construction,  etc 

class-covered,  protective  methods 

heated,  for  truck  growing,  description,  construction,  cost,  etc. 

sash-covered,  description,  construction,  cost,  etc 

truck-growing,  ventilation,  temperature,  etc 

France,  north,  exports  of  nursery  stock  to  United  States,  nature, 

value,  etc 

nursery  conditions,  and  shipments  to  United  States 

Francis,  D.  F.,  experiments  in  seeding  lo@ged-off  land 

Fraser,  W.  J.,  estimates  of  cost  of  market  milk 

Frosted  scale,  food  of  grosbeaks,  note 

Frosts,  killing,  in  central  New  Jersey,  1901-1910 

Fruit  growers.    See  Orchardists. 

lecanium,  European,  food  of  grosbeaks 

protection  from  birds 

storage,  relation  of  ice  supply 

trees,  wild,  decoys  for  biros 

fly,  note 

Fruits,  forest  trees,  study  in  primary  grades 

small,  growing,  importance,  etc..  New  York  potato  farm 

Fungous  diseases  of  red  clover 

plants,  remedy 

(lame,  bag  limits,  restrictions  in  several  States 

United  States  and  Canada 

big,  protection  in  South  Dakota,  note 

export  and  sale,  modification  of  r^ulations  in  several  States, 
regulptions.  United  States  and  Canada 

funds  from  sale  of  licenses,  utilization  in  several  States 

hunting  and  shipping  licenses.  United  States  and  Canada. . . 

« 

increase  measures  in  several  States 

laws  for  1911 

legislation,  retrograde 

licenses,  modifications  of  regulations  in  several  States 

open  seasons  in  United  States  and  Canada 

modifications  in  several  States 

preserves,  legislation  in  several  States 

State,  establishment  in  United  States  and  Canada.      470 
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37 

457 
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468 
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468 
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Grame,  propagation,  legislation  in  several  States 470  8 

sale,  laws  governing,  United  States  and  Canada 470  36-^40 

shipment,  laws  governing  in  United  States  and  Canada 470  29-36 

warden  service,  results  of  legislation  in  several  States 470  7-8 

Garden,  importance  on  farm 454  25-27 

New  York  potato  farm,. management,  etc 454  25-27 

Grardening,  study  in  schools,  outline  of  work 408  19-21 

Georgia,  game  laws,  1911 470  18, 31, 

41,46 

Giant  white  clover,  comparison  with  red  clover,  etc 455  36 

Gipsy  moth,  effect  on  property  value 453  11 

See  also  Moth. 

Goat,  An^ra,  pasturing  on  logged-off  land,  advantages 462  17-18 

Gooseneck  solium,  description 458  7-8 

Grafting,  bench,  methods,  directions,  etc 471    7, 8, 9-10 

English  cleft  method 471  9-10 

grape,  advantages 471  8 

care  of  scions 471  8 

methods 471  7-10 

prevention  of  water  sprouts 471  8 

vineyard,  directions 471  8,10 

whip  method 471  9-10 

Grain,  protection  from  grosbeaks 456  12-13 

spring-seeded,  rotations  with  red  clover 455  28 

Grainfields^  damage  by  erosbeaks,  note 456  11 

Grape  cuttmgs,  care  and  planting 471  6,12 

propagation,  pruning,  and  training 471  1-29 

regions  of  United  States 471  28-29 

Grapes,  scuppemong,  growing  in  North  Carolina 457  15-16 

varieties  grown  east  of  Rocky  Mountains 471  29 

west  of  Rocty  Mountains 471  28-29 

Grapevine,  parts,  description  and  functions 471  10-12 

Grapevines,  care  and  training 471  12-28 

planting,  management 471  12-13 

training  systems,  directions 471  17-28 

Grass,  orchard.    See  Orchard  grass. 

Grasses,  pasture  mixtures  for  logged-off  land 462  14-16 

root-stock  varieties  of  Genus  Agropyrony  eradication 464  5-1 1 

varieties  for  lawns  in  South 469  5 

Grasshoppers,  destruction  by  grosbeaks 456  12 

Gray  grosDeaK,  habitat,  food  habits,  etc 456  12 

Grazing  cattle  on  logged-off  pasture  land 462  18-19 

Green-manure  crops.    See  Manure,  green. 

Grosbeaks  and  their  value  to  agriculture 456  1-14 

damage  to  crops,  preventive  measures 456  12-13 

different  kinds,  descriptions,  food  habits,  etc 456  7-12 

protection,  management 456  13-14 

Ground  itcn,  cause 463  11 

Gurler  silo,  construction,  value,  etc 469  19-24 

Gutlme,  E.  S.,  directions  for  propagation  of  starters  for  butter  and 

cheese  making 469  17-18 

Gypsum,  application  to  red  clover  crop 455  13 

HanroWj  weeder,  use  on  dry  farm 465  9-11 

Harrowing  potato  land,  method 454  15-16 

Harrows^  use  in  preparation  of  com  seed-bed 472  14 

Harvesling  alfalfa,  method  in  New  Jersey 472  30 

clover  hay  on  potato  farm 454  15 

com 472  17-18 

ice,  management 475  7-11 

Japanese  cane  for  forage 457  11 

f  454  19 

pK)tatoe8,  methods \  ^-2  21-22 

red  clover  seed  crop 455  32-33 

sorghum  hay 458    13,19-20 

wheat.  New  York  potato  farm 454  13 


iin>EX.  11 

Farmers' 
Bulletin  No.     Page. 

HafikJTifl,  H.  D.,  examination  of  fertilizers  in  Massachusetts,  results, 

etc 457  6 

Hatching  turkeys  artificially 465  22-23 

Hay,  alfalfa,  making 472  30 

alsike  clover,  value,  danger,  etc 455  36 

brown  clover,  making 455  23 

caps,  value  in  ciuing  hay 451  9 

clover,  curing 451  9-10 

value  as  feed,  comparison  with  timothy  hay 451  9 

crimson  clover,  danger  in  feeding 455  36 

1451  9, 14 

454  15 

455  23 

458  14, 19 

472  30 

leaves,  red  clover,  value,  curing,  etc 455  22-23 

f  454  14 

mixtures,  seeding <  ^^  z^ 

red  clover,  management 455  21-25 

salting,  remedy  for  clover-hay  worm 455  39 

soighum,  harvesting  and  curing 458  13-14, 

19-20 

marketing 458  21 

spontaneous  combustion^  cause 455  23 

stacking,  management  of  red  clover 455  23 

velvet  bean,  cutting,  curing,  etc 451  14 

danger  in  feeding,  etc 451  14 

worm,  description,  damage,  etc 455  39 

Health,  effect  of  brown-tail  moth 453  11-12 

Heaters,  orchard,  use  to  ward  off  frost 460  19 

Herd's  grass,  value  for  lawns  in  South 469  5 

High-renewal  training  for  mpevines 471  18-19 

HiLLMAN,  F.  H.,  and  J.  M.Westoate,  bulletin  on* 'Red  clover" 455  1-48 

Hog  diseases,  treatment 465  19-20 

Hogenson,  J.  C,  description  of  weeder  harrow  for  dry  fsjroB 465  10-11 

Hogs,  bedding,  suggestions 465  19 

changing  pasture,  importance 465  18 

Florida,  forage  supply,  etc 457  8 

intestinal  worms,  cause 465  18 

mange,  treatment 465  19-20 

new  purchases,  quarantine  measures 465  18 

raising  in  New  Jersey,  purpose 472  8 

sanitfi^  care  in  the  South 465  17-20 

tuberculosis,  prevalence 473  7 

Holland,  nursery  conditions 453  12 

shipment  of  nursery  stock  to  auctioneer  in  Washington, 

D.  C 453  8 

Homalomyta  brevisj  note 459  6,9 

oanicu2arw,  description 459  6-7 

Honey  sorghum,  description 458  8 

Hookworm  description,  life  history  and  effects 463  11 

disease,  spread  by  excreta 463  10,11 

Horizontal  block  training  for  grapevines 471  19 

Horses,  care  of  mare  and  foal 451  20-24 

draft,  quality  and  conformation 451  15-19 

House  flies,  breeding  places j  ^g^  22 

danger  to  human  health 459  7-8 

destruction,  methods 459  10-16 

life  history,  danger,  remedies,  etc 459  1-16 

natural  enemies 459  15 

remedies  and  pre  ventives 459  10-14 

flv,  small,  description 459  6 

Houses,  hog,  portable,  directions  for  construction 465  18-20 

Howard,  L.O.,  bulletin  on  **House  flies" 459  1-16 

summary  of  importations  of  infested  nursery  stock, 

1909-1911 453  5 


12  FABMEBS^  BULLETINS  451-475. 

FamMts' 
Bulletin  No.     Page. 

Hudson  horizontal  training  for  crapevinee 471  21 

Hunter,  Btbon,  and  Harby  Thompson,  bulletin  on  ^'Utilization 
of  logged-o£f  land  for  pasture  in  western  Oregon  and  western  Wash- 
ington"   462  1-20 

Hunting  licenses,  United  States  and  Canada 470  43-52 

open  seasons  for  game,  United  States  and  Canada 470  15-29 

restriction  of  methods  in  several  States 470  9 

HuBMANN,  George  C,  bulletin  on  ''Grape  propagation,  pruning, 

and  training" 471  1-29 

flyto«itnii«  o6«curtt«,  description,  damage,  etc 455  37-38 

Hyponomeuta  padella  found  on  imported  nursery  stock 453  6, 7 . 

Hypsopygia  costalia^  description,  oamage,  etc 455  39 

Ice  chest,  construction,  directions 475  19-20 

fields,  clearing  of  snow 475  7 

floe,  value  for  storage 175  10-11 

harvest,  clearing  the  field 474  7 

house  with  dairy,  plans 475  10-17 

houses,  plans,  construction,  etc 475  1-20 

typesj  advantages  of  each 475  12 

manu&cture  m  metal  cans 475  11-12 

plow,  description 475  9 

storage,  principles 475  6-7 

supply,  relation  to  fruit  storage 475  14-16 

source,  sanitary  condition,  etc 475  6 

Idaho,  game  laws,  1911 470  10,18,31, 

37  41  46 

Illinois,  game  laws,  1911 "...  470  10,'l8,31, 

37,41,46 

Implements,  outfit  necessary  for  treatment  of  chestnut-bark  disease. .  467  18 

Importations,  nursery  stock,  danger 453  1-22 

Incubation,  artificial,  in  turkey  raising 456  22-23 

Indiana,  game  laws,  1911 470  10, 18, 31, 

37,41,46 

Infant  diseases,  transmission  by  flies 459  9 

Insects  affecting  truck  crops  under  frames,  control  measures 460  27 

food  of  grosbeaks,  notes 456  7-8, 9, 

10, 11, 12 

pollinizing,  relation  to  production  of  red  clover  seed 455  '          34 

Inspection,  chestnut  nursery  stock 467  17-18 

imported  nurserv  stock,  efforts  in  District  of  Columbia. .  453  9 

nature 453  9-10 

Intermountain  districts,  value  of  emmer 466  16 

Iowa,  game  laws,  1911 470  10,19,31, 

37, 41, 47 

Irrigated  sections,  value  of  red  clover 455  8 

Irrigation,  truck  crops,  sprinkler  system 460  16 

imder  frames,  management 460  16-17 

Italian  rye-^rass,  value  for  pasture  on  logged-off  land 462  12 

Itch,  varieties  caused  by  hookworm 463  11 

Jackson,  Edwin  R.,  bulletin  on  "Forestry  in  nature  study' ' 468  1-43 

Japan  clover,  description,  value  as  forage  crop,  etc 455  37 

Japanese  cane.    See  Cane. 

Jomt  disease,  foals,  cause  and  treatment 451  23-24 

Junel>erry,  use  as  protection  of  orchards  from  birds , 456  13 

Kansas,  emmer-growing  experiments 466  11 

game  laws,  1911 470  10-11,19, 

31,37. 
41,47 
Kentucky,  bluegrass.    See  Bluegrass. 

game  laws,  191 1 470  19, 31, 

37, 41, 47 

Kerosene  emulsion,  use  on  frame  crops 460  27 

value  for  destruction  of  house-fly  larvae  in  manure 459  12 
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'*  Kidney  stonee "  in  live  stock,  danger  from  feeding  root  crope 465  16 

Kinney,  Carl  S.,  experiments  in  destruction  of  quack-grass 464  11 

Kniffin,  William^  system  for  training  grapevines 471  21-22 

Kodi,  Robert,  discovery  of  tuberculosis  germ 473  5 

Labor,  New  York  potato  farm 454  22 

requirement  i>er  acre  on  New  Jersey  potato  farm 472  34 

Lacto,  new  frozen  dairy  product,  recipes,  etc 457  21-23 

Ladino  clover,  comparison  with  red  clover 455  36 

Lamb  industry.  Batavia,  N.  Y.,  management 469  9-10 

spring,  aemand  — ; 457  17 

Lambs,  disease  from  overfeeding,  description,  fatality,  etc 469  9-10 

eaiiy  spring  raising  in  South 457  16-20 

fattening,  use  of  emmer  v.  barley 466  17 

feeding,  cost  and  profits  in  use  of  different  feeds 466  •     18 

overfeeding,  cause  of  losses  at  Batavia,  N.  Y 469  9-10 

winter-fed,  losses  in  New  York,  investigations,  etc 469  9-10 

See  alsOf  Sheep. 
Land,  logged -off,  utilization  for  pasture  in  western  Washington  and 

western  OregMi 462  1-20 

See  alsoy  Logged-off  land. 

wet,  pasture  mixtures,  amount  of  seed  to  acre,  etc 462  14 

value  of  alsike  clover 462  13 

Lawns,  permanent  in  the  South,  making 469  5-6 

shaded,  value  of  mixture  of  blue  grass  and  Bermuda  grass . . .  469  5 

Laws,  game,  for  1911 470  1-52 

Layering,  grape  propagation,  directions 471  6-7 

Leaf  studies,  primary  grades,  outline  of  work 468  10 

Leaf-spot,  clover,  description 455  40 

Le^slation,  chestnut-bark  disease,  Pennsylvania  law 467  14-17 

game,  in  1911 470  3-15 

novel  features,  1911 470  5 

need  for  control  of  chestnut-bark  disease 467  11 

Suarantine  against  infested  nursery  stock,  need 453  14-15 
^^,         [.,  report  on  emmer  growing  at  Channing,  Tex 466  11 

Lespedeza,  description,  value  as  forage  crop,  etc 455  37 

strUiata,  descripticm^  value  as  forage  crop,  etc 455  37 

Lettuce,  growing  in  frames,  vaneties,  management,  etc 460  19-20 

packing  for  market 460  28 

Lice,  hog,  remedy 465  20 

Licenses,  himting  and  shipping  game.  United  States  and  Canada. . .  470  43-52 

Lighthouse  whitewash,  recipes 474  20 

Lime,  chlorid,  use  for  destruction  of  house-fly  larvae  in  maAure 459  11, 13 

use  in  potato  growing 472  13 

on  alfal&i  crop,  management 472  29 

land  in  truck  growing 460  14 

muck  soils 457  8 

red-clover  crop 455  13 

soursoil 451  7 

Lime-sulphur  dip  for  hog  mange,  preparation  and  use 465  19-20 

Live-stocK  bloatmg  treatment 455  24-55 

burning,  crop  rotations  suitable,  notes 472  24, 25 

feed,  value  of  emmer 466  17 

feeding,  danger  in  root  crops 465  16 

velvet  beans 451  14 

Florida,  forage  supply,  outlook,  etc 457  8 

infection  from  human  excreta 463  12 

raising  in  New  Jersey 472  26-27 

Locke,  C.  W.,  experiments  in  destruction  of  quack-grass 464  9-11 

Locust,  destruction  by  grosbeaks,  note 456  12 

Rocky  Mountain,  food  of  grosbeaks 456  9 

Logged-off  land,  area  in  western  Oregon  and  western  Washington —  462  5-6 

burning  over,  management,  etc 462  9-10 

preparation  for  pasture 462  8-10 

reforestation 462  7 

utilization  for  pasture  in  western  Washington  and 

western  Oregon 462  1,20 
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Louisiana,  game  laws,  1911 470  19, 31,  37, 

41, 47 

Lucilia  cassary  description 459                 6 

LuMSDEN,  L.  L.,  and  C.  W.  Stiles,  bulletin  on  **The  sanitary 

privy" 463           1-32 

Machinery,  farm,  for  sterilizing  soil 451            5-6 

equipment  of  New  Jersey  potato  farm 472         34-35 

harvesting  clover  seed 455         32-^33 

Mame,  game  laws,  1911 470  11,19,32, 

37. 41. 47 

Mange,  hog,  treatment 465         19-20 

Mangels,  feeding  to  breeding  animals,  danger 465               16 

Manitoba,  game  laws,  1911 470  14,27,35, 

39, 42,  52 

Manure,  barnyard,  care  and  use  in  potato  growing 472         11-13 

use  in  clover  growing,  caution 451            7-^ 

on  com 472         14-15 

red  clover,  method 455              12 

cow,  increase  of  crop  production  per  ton 469              12 

value  in  relation  to  milk  production 469              12 

green,  for  potato  growing  in  New  Jersey 472           ^11 

truck  growing 460               14 

value  of  velvet  bean 451         11-12 

production  of  dairy  cows  of  different  grades,  value,  amount, 

etc 469               12 

sheep,  value  as  fertilizer 457          19-20 

stable,  breeding  place  for  house  flies,  control  measures 459         10-14 

regulations  of  District  of  Columbia 459         15-16 

use  in  truck  growing  under  frames,  management, 

etc 460         14, 15 

top  dressing  wheat  for  clover,  management 455              45 

treatment  for  destruction  of  house-fly  larvae,  experiments. .  459          11-14 

Marchal,  Paul,  guarantee  of  inspected  nursery  stock  from  France. . .  453               14 

Mares,  care,  etc 451         20-24 

pregnant,  care 451          20-21 

Marketmg  capons,  preparation,  etc 452          13-14 

crops  grown  in  frames 460          27-29 

lambs,  winter-fed 469           9-10 

potatoes {  ^              ^J 

sorghum  hay 458               21 

Marlatt,  C.  L.,  bulletin  on  **  Danger  of  general  spread  of  the  gipsy 

and  brown-tafl  moths  through  imported  nursery  stock " 453            1-22 

Marsh  lands,  burning,  management 465             7-8 

soils,  management 465             7-9 

Martin,  T.  E.,  management  of  successful  New  York  farm 454           1-32 

Maryland,  game  laws,  1911 470  20,32,38, 

41,47 

Massachusetts,  game  laws,  1911 470  11,20,32, 

38. 41. 48 
gipsy  and  brown-tail  moths,  efforts  for  control 453          10-11 

moth  depredations 453          15-16 

Mayo,  N .  S . ,  statement  on  sanitary  care  of  swine  in  the  South 465          17-20 

McAtee,  W.  L.,  bulletin  on  "Our  grosbeaks  and  their  value  to  agri- 
culture"   456            1-14 

McDonnell,  H.  B.,  statement  on  purchase  of  fertilizers 457                7 

Meat  fly,  description 459                6 

Melilotus  alba  J  aescription,  value  as  forage  crop,  etc 455               37 

Metcalp,  Haven,  and  J.  Franklin  Collins,  bulletin  on  "The  con- 
trol of  the  chestnut-bark  disease" 467            1-24 

Michigan,  game  laws,  1911 470  11, 20, 32, 

38, 41, 48 

Midge,  clover-flower,  description,  damage,  etc 455          38-39 

Milcn  cows.    See  Cows. 

Mildew,  downy,  of  cuctunber,  preventive  measures 460         26-27 

powdery,  clover  plant,  description 455              40 
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Milk,  city,  cost  of  transportation  and  delivery 469  16 

cost  per  pound  in  feed 469  14-15 

market,  cost 469  10-16 

pail  cloeed,  value  in  sanitary  milk  production 457  20 

pasteurizing,  method 473  20-21 

prevention  of  bacteria,  methods 457  20-21 

production,  cost,  statements  of  different  dairymen 469  15-16 

ec(Hiomic,  individuality  of  the  cow  as  factor 465  20-22 

sanitary,  production 457  20-21 

skim.    See  Skim  milk. 

tuberculous,  use 473  20-21 

use  as  starter  in  butter  and  cheese  making,  management 469  17-18 

Milking,  clean  methods,  importance 457  20-21 

machine,  care 457  21 

Millet,  growing  as  protection  of  grainfields  from  birds 456  13 

Minnesota  amber  sorghum,  description,  value,  etc 458  10 

game  laws,  1911 470  11-12, 20, 

32, 38, 

41,48 

Mississippi,  game  laws,  1911 470  21, 32, 38, 

41,48 

Missouri,  experiments  in  sheep  feeding 457  19-20 

gamelaws,  1911 470  12,21,32, 

38, 41, 48 

Montana,  game  laws,  1911 470  12, 21, 32, 

38, 41, 48 

Moth,  brown-tail,  damage  to  plants 453  22 

descnption,  seasonal  history,  etc 453  19-21 

effect  on  health 453  11-12 

property  value 453  11 

spread  from  imported  roses 453  10 

codling,  food  of  grosbeaks,  note 456  9 

gipsy  and  brown -tail,  danger  of  spread  through  imported 

nursery  stock 453  1-22 

gipsy,  control  measures,  history 453  15-16 

dama^  to  plants 453  48 

descnption,  distribution,  seasonal  history,  etc 453  15-18 

destructive  work  in  United  States 453  15-16 

effect  on  property  value 453  18 

egg  mass  on  nursery  stock  in  Ohio,  note 453  6 

introduction  into  United  States,  spread,  etc 453  15-16 

spread,  manner 453  17-18 

nests,  brown-tailjdescription,  number  of  larvse,  etc 453  6 

imported  on  nursery  stock,  1909-1911 453  5-7 

Muck  land,  Japanese  cane  ^wing,  management 457  8 

Mulberry,  value  as  protection  of  fruit  from  birds 456  13 

Munson.  T.  V.,  system  of  training  grapevines 471  22-23 

MuKa  acmestica.    See  House  flies. 

Muscadine  grape  region,  varieties  grown,  etc 471  29 

Muscina  sUumuanSf  description,  etc 459  6, 7 

Nature  study,  forestry 468  1-43 

in  schools,  object,  scope,  etc 468  5 

Navel  disease,  foals,  cause  and  treatment 451  23 

Nebraska,  game  laws,  1911 470  12,21,32, 

38, 41, 48 

New  Brunswick,  gamelaws,  1911 470  14,27,35, 

39, 42, 52 

England,  brown-tail  moth,  destructive  work 453         18-19 

control  of  gipsy  and  brown-tail  moths,  efforts,  etc 453         10-11 

Hampshire,  game  laws,  1911 470        12,21, 

33. 41. 48 
Jersey  Agricultural  Experiment  Station,  influence  on  fuming.      472  8 

farming  systems 472  1-40 

frosts,  killing,  1901-1910 472  6 

gamelaws,  1911 470  12,21,33, 

38. 41. 49 
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New  Jersey,  precipitation,  1901-1910 472  6 

soil  types 472  5-6 

Mexico,  game  laws,  1911 470         22, 33, 

38, 41,  49 

York  farm,  succeesful 454  1-32 

game  laws,  1911 470  12,22,33, 

38. 41,  49 
Newell,  W.,  and  M.  S.  Dougherty,  description  of'Cotton-stalk  cutter.  465  11-15 
Newfoundland,  game  laws,  1911 470  15, 27, 35, 

'     39, 42, 52 

Newman,  C.  C,  experimentfl  in  lawn  making 4€0  5-6 

Nevada,  game  laws,  1911 470        21, 32, 

38. 41. 48 
Nitrate,  availability  of  nitrogen  compared  with  other  forms 465  5, 6 

of  soda,  use  in  truck  growing  under  frames,  management. . .  460  15 

Nitrogen,  cost  of  available 465  5-6 

or]B[anic  forms,  availability,  for  plants 465  5 

Nitrogen-fix mg  bacteria,  functions,  description,  etc 451  8-9 

North  (^arolioa,  game  laws,  1911 470  12, 23, 33, 

38. 42,  49 

scuppemong  growing  for  wine 457  15-16 

truck  growing  under  frames,  relative  magnitude  of 

industry,  note 460  9 

Dakota  Experiment  Station,  yield  of  emmer  compared  with 

other  grains 466  19 

game  laws,  1911 470  13, 23, 33, 

38  42  49 

Nova  Scotia,  game  laws,  1911 470  '      28, 

35, 42, 52 

Nurse  crops  for  red  clover,  use,  etc 455  16-18 

Nursery  conditions  in  Europe 453  12-14 

stock,  chestnut,  cause  of  spread  of  bark  disease 467  9 

inspection  of  diseased 467  17-18 

entry  from  United  States  to  European  countries,  pro- 
hibition   453  15 

foreign,  introduction  into  the  District  of  Columbia, 

^danger,  etc 463  8-9 

imported,  character  and  value 453  12 

*    danger  of  spread  of  gipsy  and  brown-tail 

moths 453  1-22 

inspection  measures  and  need  of  laws 453  6, 14-15 

infested,  distribution  of  importations 453  6, 7, 8, 11 

importations,  1909-1911 453  5-8 

refuse,  importations 453  14 

Nuts,  forest  trees,  study  in  primary  grades 468  11-13 

Oat  crop,  velvet  bean  as  fertilizer 451              12 

Oats,  digestible  nutrients 466               21 

nurse  crop  for  red  clover 455               17 

rotation  with  red  clover,  management 455         27-28 

Ohio,  game  laws,  1911 470  13,23,33, 

38. 42. 49 

Oil,  residuum,  use  in  destruction  of  house  fly 459              14 

Oklahoma,  game  laws,  1911 470  13,23,33, 

38,42,50 
Oldys,  Henry,  C.  E.  Brewster,  and  Frank  L.  Earnshaw,  bul- 
letin on  **Game  laws  for  1911" 470  1-52 

Olive  scale,  black,  food  of  grosbeaks,  note 456  9 

Ontario,  game  laws,  1911 470        15, 28, 

35, 42, 52 

Orange  sorghum,  description 458  7 

value  as  forage  in  South 458  9 

Orchard  grass  seed,  amount  to  acre 462  11 

value  for  pasture  on  logged-off  land 462  11 

heaters,  use  to  ward  off  frost 460  19 

importance  on  farm 454         25,27 
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Orchardiflts,  chestnut,  suggestionfl 467  20 

western,  value  of  grosbeaks 456  9 

Orchards,  damage  by  brown-tail  moth  in  East 453  19 

gipsy  moth  in  East 453  18 

protection  Som  birds 456  13 

Oregon,  farm  products,  demand,  etc 462  6-8 

game  laws,  1911 470  13,23,33, 

38, 42, 50 
western,  and  western  Washington,  utilization  of  logged-off 

land  for  paErt;ure 462  1-20 

Oster,  Creorge  W.,  experiment  in  growing  winter  emmer  in  Penn- 
sylvania   466  12 

Ostertag  system  of  rearing  calves  from  tuberculous  cows 473  21 

Paint  brushes,  selection  and  care 474  6-7 

use  on  farm 474  1-22 

Painting  metals,  preparation  of  surfaces 474  12-13 

on  the  mrm,  preparation  of  surface 474  9-13 

Paints,  colOTed,  cost,  composition,  etc 474  16-19 

compomtion  and  cost,  general  discussion 474  14-19 

drying 474  7-9 

mixing  <m  the  form,  directions 474  13-14 

white,  cost,  composition,  etc 474  15-16 

Paris  gjeen,  use  against  velvet  bean  insects 451  15 

{454  18 

472  21 

Parrales  system,  training  grapevines 471  25-26 

Parrotbill,  habitat,  food  habits,  etc 456  12 

Parrott,  P.  J.,  discovery  of  Hyponomeuta  padella  on  imported  nursery 

stock 453  6 

Parsley,  growing  in  frames,  management 460  23 

packing  for  market 460  29 

Pasteurization,  method  for  milk 473  20-21 

Pasture,  Japanese  cane,  management 457  9 

mixtures  for  logged-on  land 462  14-16 

wet  land,  amoimt  of  seed,  etc 462  14 

plants  for  logged-off  land 462  10-14 

red  clover,  management,  etc 455  24-25 

utilization  of  logged-off  land  in  western  WashingUni  and 

western  Oregon 462  1-20 

value  of  velvet  bean 451  12 

Pastures,  constant  use,  effect  on  health  of  animals 463  7 

management  on  logged-off  land 462  16-17 

permanent,  mixtures  suitable 462  15 

auack  grass  destruction 464  9-11 

Pea  vine  clover.    See  Clover,  Mammoth. 

Peas,  protection  from  birds 456  13 

Pennsylvania,  control  of  chestnut-bark  disease,  work 467  14-17 

gamelaws,  1911 470  13,24,33, 

42,50 

Peppers,  growing  in  frames,  note 460  24 

packing  for  market 460  29 

Perennial  clover.    See  Clover,  Mammoth. 

Phormia  terraenovse,  description 459  6 

Phosphate  fertilizers,  use  on  marsh  soils 465  8-9 

Plant  growth,  rapidity  in  sterilized  soil,  note 451  5 

Planter  scngfaum,  description 458  7 

Planting,  Japanese  cane 457  9-10 

f  454  15 

potatoes,  methods {  ^^2  19-20 

soar^mn,  directions 458  15-17 

trees,  study  in  schools,  outline  of  work 468  19-21 

Plow,  for  ldlling[  quack  grass,  description 464  9-11 

ice,  descnption 475  9 

Plowing  marah  soils,  management 465  8 

method  for  killing  quack  grass 464  9-11 

lawn  making 469  5 
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Plum  scale,  food  of  ^roebeaks,  note 466  9 

Pollenia  rudiSf  deecnption 459  5-6 

Pollinization,  red  clover  blossoms 455  M 

Pork-measle  tapeworm,  spread  from  excreta 463  12 

Porthetrta  dispar.    See  Moth,  Gipey. 

Porto  Rico,  ^Eune  legislation  in  1911 470  13 

Potato  beetles,  food  of  grosbeaks 456  7-8,9 

crop,  cost  and  profits  on  New  York  fcmn 454  20-21 

^,  income  and  expenses (  ^,  ^f, 

T«or.o«oT«o«t                                                                       /  454  1-32 

management |  ^^2  30-38 

growing  districts,  crop  rotation,  systems 472  8-30 

New  Jersey,  importance  of  crop,  etc 472  7-8 

York  torn 454  15-22 

scab,  effect  of  lime 472  13 

seeci,  selection. .••.•............•...•••••••••••.••••««•...%  a'to  t a  oa 

Potato-bug  bird,  habitat,  food  habits,  etc 456  7-9 

Potatoes,  cultural  methods,  tools,  etc <  ™  1^122 

fe'ti"-*^ {  ^2  K 

grades 454  16 

growing  continuously,  management 472  9 

"^keting I  4M  19 

planting  methods |  ^  ^^^ 

spraying 454  18-19 

yield  for  18  years.  New  York  farm 454  21 

in  central  New  Jersey 472  22 

Poultry  industry  in  New  Jersey,  note 472  8 

Powdery  mildew,  clover-plant,  description 455  40 

Prairie  chicken,  provision  for  open  season  in  Illinois,  note 470  5 

Wnce  Edward  Island,  game  laws,  1911 470  28, 

35, 42, 52 

Privies,  different  kinds,  construction,  ad vanta^,  codt,  etc 463  13 

insanitary,  fector  in  spread  of  typhoid , 459  11, 13 

Privy,  dry-system,  description 463  15-16 

sanitary,  importance,  construction,  etc 463  1-32 

the  L.  R.  S.,  description 463  17-21 

treatment  to  keep  sanitary 463  30-32 

wet-system,  description 463  16-17 

Propagation,  grape,  pruning  and  training 471  1-29 

Pruning  grapes,  propagation  and  training 471  1-29 

grapevines,  directions  for  different  seasons 471  13-16 

Pseudopeziza  trifolii,  description 455  40 

Purslane  caterpillars,  destruction  by  grosbeaks. 456  12 

Quack  grass,  eradication 464  1-11 

land,  types 464  6-8 

rootstocks,  description 464  6-8 

Quail,  export  for  restocking  purposes,  restrictions  in  North  Carolina. .  470  4 

Quebec,  game  laws,  191 1 470  15, 28, 35, 

40, 42, 52 

Radishes,  growing  under  frames,  varieties,  management,  etc 460  21 

packing  for  market 460  29 

Ram,  Down,  cross  with  Southern  ewe  for  spring-lamb  production 457  17 

Rape,  feed  for  sheep,  note 457  20 

nurse  crop  for  red  clover,  management 455  18 

Rations,  feeding  lambs  for  market,  experiments 469  9-10 

Red  clover  seed,  amount  to  acre 462  13 

value  for  pasture  on  logged-off  land 462  13 

See  also  Clover,  red. 

Jted-amber  sorghum,  description^  value,  etc ,. 458  IQ 
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Redbirds,  habitat,  food  habits,  etc 456  9 

Red-chaff  winter  emmer,  characteristics. *-. 466  23 

Redtop,  value  for  pasture  on  logged-off  land 462  13 

Reforestation,  logged-off  land,  management,  note 462  7 

Refrigeration  plant  for  farm,  combined  with  ice  house,  plans 475  17-18 

Refrigerator,  construction,  airections 475  18-19 

iSAuoctonia  vio^ocea,  disease  of  clover  plant,  note 455  40 

Rhode  Island,  game  laws,  1911 470  13, 24, 33, 

39, 42, 50 

iitcftarcbonia  <ca&ra,  value  as  forage  crop,  etc 455  37 

Root  borer,  clover,  description,  damage,  etc 455  37-38 

crops,  storage  for  feed 465  15-16 

rot,  disease  of  clover  plant,  note • 455  40 

tobacco,  remedy 451  5 

Roots,  feed  for  sheep,  note .•  457  20 

feeding,  danger  to  live  stock,  note 465  16 

Rootstocks,  nature,  comparison  with  roots  of  plants 464  5-6 

relation  to  leaf  growth 464  5 

Rose,  B.  E.,  statement  on  relative  composition  of  different  grades  of 

fertilizers 457  5-6 

chafer,  food  of  grosbeaks,  note 456  9 

Rose-breasted  grosbeak,  habitat,  food  habits,  etc 456  7-9 

Russia,  production  of  enmier 466  7 

Rust,  clover,  description 455  40 

Rye  grass,  English,  comparison  with  Italian  rye  grass 462  12 

Itauan,  amount  of  seed  to  acre 462  12 

value  for  lawns,  management,  etc 469  6 

pasture  on  logged-off  land 462  12 

nurse  crop  for  red  clover,  management 455  16-17 

place  in  rotation  on  potato  farm 454  7 

rotation  with  red  clover,  management 455  28 

use  with  vetdi  as  winter-cover  crop 472  10-11 

Sand,  selection  for  concrete,  preparation,  etc 461  7-8 

Sapling  clover.    See  Clover,  Manunoth. 

sorghum,  description 458  8 

Saskatchewan,  game  laws,  1911 470  29, 35, 40. 

42,52 

Scale  insects,  food  of  grosbeaks,  note 456  8,9 

Scenopinua  fenestraliSt  deacnption 459  7 

Schools,  study  of  forestry  in  nature  work 468  1-43 

Sclerotinia  trtfoliorumf  deacriptioiiy  note 455  40 

Scott,  J.  M.,  statement  on  forage  supply  in  Florida 457  8 

W.  G.,  directions  for  making  whitewashes  and  calcimines —  474  19-21 

^  *•  Scouting,"  control  of  chestnut  bark  disease,  work 467  12,13 

Scuppemong  growing  for  wine  making 457  15,16 

propagation,  note 457  15 

yield  of  wine  per  bushel 457  16 

f  462  13 

Seed,  alsike  clover,  amount  to  acre j  ^^2  23 

bed,  Japanese  cane,  preparation 457  10-11 

red  clover,  preparation 455  12 

soighum,  preparation 458  15 

velvet  bean,  prepaiaticm 451  13 

beds,  tobacco,  sterilizing,  experiments 451  5-7 

bur  grass,' destruction  by  grosbeaks,  note 456  12 

com,  treatment  to  prevent  destruction  by  birds 456  12 

cover  crops,  amoimt  per  acre 472    10,11,16 

crimson  clover,  amount  in  mixtures 472    10, 11, 16 

crop,  red  clover,  estimation 455  32 

harvesting 455  32-33 

soighum,  destruction  by  soighum  midge 458  11 

hairy  vetch  as  cover  crop,  amount  per  acre 472  11,16 

Italian  rye  grass,  amount  to  acre 462  12 

orchard  grass,  amoimt  to  acre 462  11 

pasture  mixtures,  amount  to  acre,  and  time  of  sowing 462  14, 16 
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(    454  16 

Seed,  potatoes,  quantity  per  acre <    ^^2  20 

454  16 


selection. 


472         1^20 
455  16 


red  clover,  amount  to  acre <  ^o  13 

characteristics  of  good  and  bad 455  ^10 

cleaning • 456  10 

home-grown,  advantages 455  9 

production,  handling,  estimating,  etc 455  30-34 

selection  and  purchase 455  9-11 

redtop,  amoimt  to  acre 462  13 

soighum,  improved,  growing 458  21-22 

inferior,  note 458  12-13 

scarcity,  effect  on  sorghum  production 458  11-12 

selection 458  15 

{AftO  1  1 

472  23 

velvet  bean,  selection,  management,  etc 451  13 

white  clover,  amoimt  to  acre 462  14 

Seeding  clover,  method 454  14 

red  clover 455  13-16 

wheat,  method 454  13 

Seedlings,  grape,  use,  note 471  5 

Seeds,  tree,  germination,  study  in  primary  grades 468  14 

Seivers,  F.  J.,  and  A.  R.  Whitson,  remarks  on  management  of  mnisii 

soils 465  7-9 

Semiarid  regions,  value  of  enmier 466  8-9 

Sepm  violaceat  deBcriptlon 459  7,ll 

Service  berry,  use  as  protection  of  orchards  from  birds 456  13 

Shaftal  clover,  description,  value,  etc 455  36 

Shamel,  A.  D.,  invention  of  steam  sterilizing  machine  for  tobacco 

beds 451  6 

Shearing,  effect  on  sheep  at  different  seasons 457  20 

f  457  18-20 

Sheep,  feeding  experiments 466  17-18 

I  469  8-10 

Florida,  forage  supply,  etc 457  8 

industry  profits 457  20 

raising  early  spring  lambs  in  the  South 457  16-20 

shearing,  enect  at  different  seasons 457  20 

turnips  as  feed,  experiments 469  8 

See  also  Lambs. 

Silage  com,  growing  in  New  Jersey 472  28 

Japanese  cane,  cost,  value,  etc 457  9 

f  457  23-24 

Silo  construction,  cost,  etc <  ^go  19-24 

plastered,  construction,  value,  etc 469  19-24 

reenf orced  brick,  construction,  cost,  etc 457  23-24 

Sirup,  Japanese  cane,  production  per  acre 457  8 

Skim  milk,  proportion  of  whole  nulk 469  11 

value  per  pound  for  different  uses 469  11-12 

''Slips,"  fowls,  characteristics 452  12 

Slocum,  Rob  R.,  bulletin  on  "Capons and  caponizing " 452  1-16 

Snow,  removal,  in  harvesting  ice 475  7 

Soil,  disinfection  for  *  *  drop  "  disease  of  lettuce 460  26 

fertility,  methods  for  increasing 455  44-46 

pollution,  effect  on  health 463  7-8 

of  animals 463  7-8 

sterilizing  for  **drop  '*  disease  of  lettuce 460  26 

truck  growing  under  frames,  preparation 460  14-15 

Soiling  crop,  value  of  red  clover 455  24 

Soils,  asparagus  growing,  management 469  7 

Japanese  cane  growing,  varieties  suitable,  management,  etc  —  457  8-^ 

marsh,  management 465  7-9 

red  clover : 465  11-12 

sterilization  for  tobacco  seed,  experiments 451  5-7 
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Socghum ''blast/' cause,  etc 458  11 

dassification  and  varieties 468  &-^ 

effect  of  crop  on  Jand 458  13 

fotilizer.  use  of  velvet  beans • 461  12 

growing  for  f<Mrage,  management 468  14-17 

S>wth,  factors  umiting 458  11-12 

y,  harvesting,  curing,  and  marketing 458  13-14, 

19-21 

midge,  destruction  of  seed  crop,  results,  etc 458  11-12 

See  alio  varietal  names, 

soig^um-cowpea  mixtures 458  17-18 

Sorghums,  growing  penod,  ^eld,  etc. ,  of  different  varieties 458  6 

nonsaccharin,  distinguishing  characters 458  6 

varieties,  etc 458  6-S 

sweet,  for  f(»age,  best  two 458  1-23 

South,  advantages  for  sheep  raising 457  16-20 

Carolina,  game  laws,  191 1 470  13, 24, 33, 

39  42  50 

Dakota,  game  laws,  1911 470  13, 24^33, 

39, 42, 50 

Soy  beans,  rotation  with  red  clover,  management 455  29 

Soy-bean  hay,  feed  for  sheep 457  18 

Spelt,  use  of  term  for  emmer 466  5,6 

''8peitE,"uaeof  termforenmier 466  5 

Spontaneous  combustion^  red-clover  hay,  cause 455  23 

Siirayer,  potato,  description 454  18 

&praying  frame^crope  for  insect  control 460  27 

potatoes,  directions  and  cost '.  .|  1^  Jfi 

Spur  system,  training  grapevines 471  27 

Stable  flies,  description 459  5,6 

fly,  oiting,  descripticm 459  5,6 

manure.    See  Manure. 

Stables,  cow,  suggestions  for  building,  care,  etc 473  22-23 

imi>ortance  of  cleanliness 459  10 

sanitation,  regulations  of  District  of  Columbia 459  15-16 

unsanitary,  factor  in  spread  of  typhoid 459  10-11 

Stalk  cutter  for  cotton  in  boll-weevil  districts 465  11-15 

Starters,  butter  and  cheese  making,  propagation 469  17-18 

Stem  rot,  red  clover,  description,  note 455  40 

Sterilizaticm,  soils,  for  tobacco  seed 451  57 

Sterilizer,  steam,  tor  soil 451  5-6 

Stilbs,  C.  W.,  and   L.  L.  Lumsden,  bulletin  on  ''The  sanitary 

privy" 463  1-32 

Stomach  worms,  lambs,  prevention 457  17-18 

5(aiiuu^«  oa2a(ro?Uj  comparison  with  ifuMo  dbiTiesKciM 459  5,6 

Stool  system,  training  grapevines 471  27 

Storage,  fruit,  relation  to  ice  supply 475  14-16 

ice.  principles 475  6-7 

Storing  sorgnum  hay 458  20 

Straw,  clover,  utilization 455  33 

use  on  wheat  ground  for  clover 455  45-46 

Sumac  soiig^um,  description 458  6-7 

value  as  forage  in  South 458  8-10 

Sweet  clover,  description,  value  as  forage  crop,  etc 455  37 

Swine,  sanitary  care  in  the  South 465  17-20 

See  also  Hogs. 

Tapeworms,  spread  from  excreta  to  animals 463  12 

Teaching  forestry  in  nature  study,  methods 468  7-8 

Tenant  form,  successful,  New  Jersey 472  30-38 

Tennessee,  game  laws,  1911 470  13,24,34, 

39, 42, 50 

red  clover  growing,  damage  by  an  thracnose,  remedies,  etc .  455  40-41 

Test,  tuberculin  value,  reliaoility,  etc 473  19 

TMtmg  red-clover  seea,  method 455  11 
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Texas  emmer  gA)wing  experiments 466  10-11 

game  laws,  1911 470  13,25,34, 

39,42,50 

Thistles,  occurrence  in  red  ciaver,  note 455  41 

Thompson,  Harry,  and  Byron  Hunter,  bulletin  on  *'  Utilization 
of  logged-off  land  for  pasture  in  western  Oregon  and  western  Wa^- 

ington" 462  1-20 

Tile,  drainage,  cost  of  lajring,  etc 454  11-12 

472  23 

place  in  rotation  on  potato  farm <     .xS  n 


seed,  amount  to  acre •...'!  T^  03 

value  for  pasture  on  logged-off  land 462  10-11 

Tobacco  beds,  sterilizing,  experiments 451  5-7 

root  rot,  remedy 541  5 

use  on  frame  crops 460  27 

Toe  itch,  cause 463  11 

f  454  12,13,14, 

Tools,  farm,  equipment,  potato  ^krms <  16, 17 

[  472  34-35 

for  mixing  concrete,  cleaning 461  25 

small,  factor  in  successful  farming 454  8,2^-31 

"Tree  doctors,"  warning 467  21 

families,  study  in  schools,  outline  of  work 468  17-18 

planting,  study  in  schools,  outline  of  work 468  19-21 

study,  differentiation  from  forestry 468  5-7 

Trees,  care  and  management,  study  in  schools,  outline  of  work 468  25 

key  to  common  kinds 468  39-43 

study,  in  primary  pades,  outlines  of  work 468  10-16 

Trellis  training;  for  grapevines,  methods,  management,  etc 471  17-26 

Trifolium  hyhndum,  description,  comparison  with  red  clover,  etc. . .  456  36 

medium^  application  to  Mammoth  clover 455  34 

pratense.    See  Red  clover. 

repens  var.  lata,  comparison  with  red  clover 465  36 

svjavolens.    See  Clover,  crimson. 

Triticum  amyleum.    See  Emmer. 

dicoccum.    See  Emmer. 

TJionococcum,  origin  and  description 466  7 

Truck  crops  in  frames,  control  of  diseases  and  insects 460  25-27 

watering 460  16-17 

growing,  frames  as  factor 460  1-20 

in  frames,  fertilizers,  use  and  management 460  15 

soil  and  fertilizers,  management 460  14-15 

Tuberculin,  nature,  preparation,  etc 473  19 

test,  value,  reliability,  limitations,  etc 473  18-20 

Tuberculosis,  bovine,  nature,  history,  and  importance 473  5-  8 

prevalence,  spread,  suppression,  etc 473  1-23 

sanitary  methods  for  suppression 473  22-23 

spread,  means , 473  7-8,15-17 

symptoms 473  8-11 

cattle,  suppression  methods 473  20-23 

caused  by  brown-tail  moth 453  11 

hog,  prevalence 473  7 

incubation  period 473  19 

spread  by  soil  pollution 463  10 

transmission  from  cattle  to  human  beings 473  7-8 

Turkeys,  hatching  and  rearing  by  artificial  methods 465  22-24 

Turnips,  nurse  crop  for  red  clover,  note 455  18 

value  as  feed  for  sheep 469  8 

Twig-girdling  insects,  effect  on  chestnut  trees 467  8 

f  459  8 

Typhoid  fever,  infection  from  house  fly,  note |  ^^^  ^ 

spread  from  excreta 463  8-10 
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Umbrella  system,  trainiiiff  for  grapevines 471               22 

Underbrush,  destruction  by  Angora  goat 462         17-18 

Upland  pastures,  mixtures  suitable 462               14 

UromyceSf  striatus,  description : 455               40 

fo^oZu,  description 455               40 

Utah,  emmer-growing  experiments 466               12 

gamelaws,  1911 470  14,25,34, 

39, 42, 50 

Velvet  bean,  growing  in  Florida 451          1^15 

msect  enemy,  remedy,  etc 451          14-15 

value  as  crop,  etc 451          10-15 

beans,  hay,  cutting,  ciuring,  etc 451               14 

Ventilation,  frames  used  in  truck  nowmg.  management 460               18 

Veterinary,  Association  American  Medical,  report  on  tuberculosis.  473           1-23 

Voorhees,  £.  B.,  statement  on  cost  of  available  nitrogen  to  farmers. .  465            5-6 

Vermont,  game  laws,  1911 470  14, 25, 34, 

39. 42. 50 
Vetch,  use  as  winter-cover  crop,  seeding,  etc 472    10, 15-16 

value  as  green  manure  lor  com 472         15-16 

Virginia,  game  laws,  1911 470  25,34,39, 

42,51 

Walker,  Percy  H.,  bulletin  on  "Use  of  paint  on  the  farm " 474           1-22 

Warden  service,  results  of  game  legislation  in  several  States 470             7-8 

Washington,  D.  C,  danger  from  infested  niursery  stock 453             8-9 

&mn  products,  demand,  etc 462             6-8 

game  laws,  1911 470  14, 25, 34, 

39. 42. 51 
western,  and  western  Oregon,  utilization  of  logged-off 

land  for  pasture 462           1-20 

Watering  lettuce  in  frames,  management,  caution,  etc 460               26 

truck  crops  under  frames,  management 460         16-17 

Weatherproof  white  wash,  recipe 474              20 

Weed  seed,  destruction  by  Rrosbeaks 456              12 

Weeder  harrow  use  on  dry  &rm 465           9-11 

Weeds,  eradication,  use  of  velvet  bean,  note 451              10 

red  clover  growing,  preventive  measures,  etc 455              41 

Weevil,  clover-leaf,  description,  damage,  etc 455              39 

Weevils,  destruction  by  grosbeaks 456              12 

West  Virginia,  game  laws,  1911 470  14,26,34, 

39, 42, 51 

Western  grosbeak,  habitat^ood  habits,  etc 456           9-10 

Westgate,  J.  M.,  and  F.  H.  Hillman,  bulletin  on  "Red  clover". .  455           1-48 

Wet  land,  pasture  mixtures,  amount  of  seed  to  acre,  etc 462               14 

Wheat  breeding,  use  of  winter  emmer 466              22 

cultural  methods  on  potato  feurms <  TyJ         25-26 

g^wing  and  harvead^  on  potato^ {  t^,         ^^^ 

New  Jersey,  purpose,  etc 472                8 

nurse  crop  for  red  clover,  management 455              16 

place  in  rotation  on  potato  farm I  f?^         24^26 

rotation  with  red  clover,  management 455         27-28 

sowing,  method 454               13 

spring,  in  mixture  with  red  clover,  management 455              26 

use  as  winter-cover  crop 472               10 

yields,  New  York  ix)tato  farm,  1899-1910 454              13 

Whitaker,  G.  M.,  statement  on  market  milk  production 469              15 

White  clover,  comparison  with  red  clover 455               35 

value  for  Lawns  in  South 469                5 

Whitewash  brushes,  selection  and  care 474             6-7 

disinfecting^  recipe 465               20 

factory,  for  intenor,  recipe 474               20 
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Whitewash,  lighthouse,  recipes 474  20 

r    465  20 

recipes |    ^^^  1^20 

weathermxwf,  recipe 474  20 

Whitson,  A.  R.,  9sA  F.  J.  Seivers,  remarks  on  management  of  marsh 

soils w 465  7-9 

Williams,  0.  B.,  report  on  experiments  with  fertilizers  on  cotton 457  14-15 

Wilson,  James,  report  on  investigation  of  prices  of  transportation  and 

delivery  of  city  milk,  citation 469  16 

Wine  making  scuppemong,  management 457  15-16 

Window  fly,  description 459  7 

Winter  emmer,  cluiacteristics,  value,  etc 466  1-24 

Su  also  Emmer. 

Winter-cover  crops,  potato  growing  in  New  Jersey 472  9-11, 

15-16 

Wire  netting  for  protection  of  fruit  trees,  cost,  management,  etc 456  13 

Wisconsin,  game  laws,  1911 470  26, 34 , 

39, 42, 51 
Witch  grass.    See  Quack  p^rass. 

Wood,  specimens,  collection  for  forest  museum 468  33-34 

structures  and  uses^  study  in  schools,  outline  of  work 468  22 

Woodlands,  chestnut,  advice  to  owners 467  20-21 

Wyoming,  emmer-growing  experiments 466  13-16 

gamelaws,  1911 470  14,26,34, 

39. 42. 51 

Yukon  Territory,  game  laws,  1911 470        29,35, 

40. 42. 52 

Zebra  caterpillars,  food  of  grosbeaks,  note 456  9 

Zigzag  clover,  Eun^,  note 455  34 
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